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Study on the Hazardous Heavy Metals from
Porcelain Dinnerwares

Kwang-Ho Lee’, Ki-sung Kwon, Dae-Hoon Jeon, Dong-yeun Jeong, Byung-Hee Choi,
Sun-Hee Lee and Chul-won Lee
Packaging Division, Korea Food & Drug Administration

ABSTRACT - The analysis of hazardous heavy metals, such as Pb, Cd and As, was conducted from the porcelain
dinnerwares. Total 374 samples of those products in the domestic market were purchased for the study. All the
samples were extracted by 4% acetic acid solution, followed by the analysis with AAS(Atomic Absorption
Spectroscopy). As a result, Pb and As were detected maximum 8.63 pg/ml, 2.58 ng/ml, respectively. Cd was found

in a sample as 0.10 pug/ml.
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Table 1. Concentration of the Elements Standard Solution.

Concentration (pLg/ml)
Element — ——
Sensibility check Calibration
Pb 2.0 20.0 60.0 120.0
Cd 1.5 2.0 6.0 12.0
As 0.045 0.005 0.010 0.015

Table 2. The Operating Condition of Flame and FIAS AA

Classification Condition
Pb:283.3
Wave Length (nm) Cd: 2288
As:193.7
Gases Pb, Cd : air-acetylene
As : argon
Slit Width (nm) 0.7

A8 Fo 7+ F49 ZHE3A= Pb 001 pgml,
Cd 0.09 ug/ml ¥ As 0.80 ng/ml ©]S1t}.
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Table 3. The Migration of Harmful Elements from Poreelain Dinnerwares.

Migration of Metals
Sampling Porcelain - No. of
Region Typesl) samples Pb (ug/ml) Cd (ug/mD) As (rg/ml)
min” max’ mean min max mean min max mean
N a 18  NDYND)” 0.20(0.19) 0.07(0.07) ND(ND) ND(ND) ND 237 1.41
am- b 70 ND 0.97 0.09 ND ND ND 258 1.51
daemoon
c 12 ND 0.03 0.03 ND ND ND 247 233
Ieheon a 13 ND(ND) ND(ND) ND(ND) ND(ND) ND ND
b 21 ND 0.29 0.07 ND ND ND 1.39 1.39
a 2 ND(ND) ND(ND) ND(ND) ND(ND) ND ND
Iisan b 16 ND 0.04 0.04 ND ND ND ND
c 6 ND 1.64 1.64 ND ND ND ND
a 6 0.02(0.14) 0.38(0.38) 0.20(0.27) ND(ND) ND(ND) ND ND
Gangleung b 25 ND 0.24 0.06 ND ND ND ND
c 4 ND ND ND ND ND ND
Dacicon a 22 ND(ND) 0.06(0.23) 0.03(0.08) ND(ND) ND(ND) ND ND
3eo b 5 ND 0.11 0.07 ND ND ND ND
Cheungi a 11 ND(ND) 0.11(0.11) 0.11(0.11) ND(ND) ND(ND) ND ND
cungi -y 17 ND 8.63 4.62 ND ND ND ND
Gwaniu a 7 ND(ND) ND(ND) ND(ND) ND(ND) ND ND
g b 46 ND 0.02 0.02 ND ND ND ND
a 6 ND(ND) 0.51(0.32) 0.48(0.30) ND(ND) 0.10(0.06) 0.10(0.06) ~ ND ND
Daegu b 23 ND 0.56 0.28 ND ND ND 130 1.30
c 5 ND 0.12 0.12 ND ND ND ND
Busan a 10 ND(ND) 0.34(0.35) 0.14(0.14) ND(ND) ND(MD) ND ND
b 29 ND 0.11 0.04 ND ND ND ND

1) a: Porcelains that the depth was less than 2.5 cm, b: Porcelains that the depth was more than 2.5 cm and volume was less than 1.11
¢: Porcelains that the depth was more than 2.5 cm and volume was more than 1.1 1, 2) Minimum value 3) Maximum value 4) Not detected
(detection limit: Pb 0.01 pg/ml, Cd 0.09 pg/ml, As 0.80 ng/mi) 5) Unit uglem’
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