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A Study on the Control of Harmful materials in Children's Goods

—centering on school supplies—
Soon—Jin Kwak" - Kwang—Soo Kim"

*Department of Industrial & Management Engineering, Korea National University of Transportation

Abstract

This study analyzed that the standard of school supplies affects the satisfaction of

certification.

Safety requirements of school supplies in the Republic of Korea is enforced by court duty certification.

Therefore, a test was conducted to compare the safety requirements of the United States and Europe

and the survey was conducted to know how much manufacturers and importers are satisfied with the

certification. To prepare management measures for harmful substances contained in children's product,

XRF (X—ray Fluorescence Spectrometry) is utilized to analyze lead(Pb) and cadmium(Cd) in PA (paint),

SP(sheet) and PVC(Poly Vinyl Chloride). The results of comparative analysis of ICP(inductively coupled

plasma) is analyzed statistically with measured values.
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<Table 1> Total Content Requirement of Safety
Confirmation for school supplies

Limit
Item
School supplies
lead (Pb) 1’ < 300 mg/ke
Total
content
cadmium(Cd) < 75 mg/kg

Note 1. Limit of paint and surface coating is
< 90 mg/kg except for electronic functional
parts like electric elements.
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<Table 2> Total Content Requirement in CPSIA

Limit
Item Product
(mg/kg)
lead (Pb) Children's pro.duct such < 100
as toys, textiles, etc.
lead in Children's product such < 90
paint (Pb) as furniture. B
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[Figure 1] Test analysis equipment (ICP—OES)
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[Figure 4] Research Model (ICP—OES and XRF) (H2)

4. A5EAe A%

<Table 3> ED, HD—XRF 4 ICP—OES?] Al¥

Asjolet,
<Table 3> Test results

Material ED—XRF HD—XRF ICP—-OES
@ Pb [ Cd | Pb | Cd | Pb | Cd
418 0 709 | 661 | 982 | 509

501 0 751 0O |1,098| 108

528 | 58 | 704 | 106 |1,017| O

510 0 689 0 997 0

2,480| 697 [2,817| 210 6,091 O
2,187 | 108 |3,041| 508 [4,088| 207

908 O [1,058| 68 [1,084| O

1,247, 0 2,197, 0 2,007, O

1,078 24 (2,007 0 3,209, O

3,048 0O (2,218 O 0 0

1,274 0 1,624 O 0 0

748 | 668 [1,018| 548 |1,401| 208

318 0O |1,141| O |1,639| O

PA 497 0 518 0O [1,026| O
(Paint) | 428 0 589 0 791 0
751 0 874 0O (1,236 O

928 0 997 0 [1,759| O

809 0 0 0 0 0

1,617 401 |2,207| 508 |1,629| O
3,058(1,147 (4,628 | 869 |6,328|1,507

801 | 511 |1,124| 600 |1,829| 306

2,638 0O (3,507 O |5,581| O

662 | 57 | 964 | 36 |1,5618| O

554 0 780 0O (1,048 O

3,698 | 206 |5,223| 107 |7,914| O
3,046 | 507 [4,207| 883 [6,237| O

489 | 54 | 781 | 198 | 996 0
2,114| 39 |1,075|3,087|1,558|2,688

ED—XRF HD—XRF ICP—OES
Pb | Cd | Pb | Cd | Pb | Cd
1,520 24 3,017 O |3,679| 786
525 | 86 | 834 | 392 |1,168| 501
027 | 47 | 887 | 128 |1,308| 208
990 | 57 | 748 | 27 |1,118| 69

SP 420 | 118 | 847 | 306 |2,107| 207
(Sheet) | 1,608 | 85 |1,507| 200 |2,101| 507
508 0 774 1 28 11,107| 104
500 | 236 | 708 | 600 |1,068| 518
2,308 0 12,209| 309 |3,562| O
2,114) 39 3,087 O [2,683] O
607 | 405 | 803 | 402 |1,046| 309

Material

(PPYC. 487 | 0 | 705 | 0 | 985 | 0
OTVIH 529 | 24 | 714 | 108 |1,107| 332
Y 698 | 16 | 978 | 108 |1.509| 208

chloride

609 0 860 0 11,348 O
638 | 104 | 967 | 398 [1,497| O
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<Table 4> Correlations of variables (Pb)

Pb ED—XRF | HD—XRF |ICP—OES
ED—XRF 1
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Vi
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*p<.01
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<Table 5> Correlations of variables (Cd)

cd ED—XRF |HD—XRF | ICP-OES
ED-XRF| 1
PA p—xrr| 277 1
(Paint) )
ICP—OES| .282 | .911x 1
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(Polyvin | 1o <re| 788 1
yl
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Sp
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