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Leaching of Lead from Ceramic Kitchenware by Microwave Heating

Shin Nakavama, Shuhei Fujir and Ryoichi Yamamoro
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Lead (Pb), a metal harmful to health, was found to be leached from ceramic kitchenware into a 5%
acetic acid solution when the solution was held in the kitchenware for 90 min. This leaching of Pb was
higher from dark-colored ceramic kitchenware such as green and brown than from light-colored ware.
Pb was also observed to be leached when the ware containing vinegar samples or organic acids was
heated for 1 min in a microwave oven. Acetic acid and oxalic acid, among the organic acids tested, were
the most prominent for leaching out of Pb. Contamination of foods by Pb might therefore occur when
acidic foods in ceramic kitchenware are heated in a microwave oven.
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OFEEKBEE FNFNR1I0ml 2 ANRTT vy 7 TEBB
Wi L, BEFLyIUTLIoBEmMBRLLE, 20BRY
F0OFFTEFRCHOBERE L L7,

3) AREBROLE

EeEe, LovEk BARE ZTUBE )y TIRIER
IR (FHTIA4T A2, B EERLZ. BB
FREND 2 %IRAK L - AEEOKERE 10ml AR,
59 7TEBVWELT, BEFLYyIYTLlaMmELL
ZOHHEZFOFFRTRAEBOWMERA L L. [
OB BEEABE T REHCAR, 60 7 HEIRICHKE
Lizborxe L.

(2) SRBEORE

R DI IRN Y — <V BIRFIRES R (Z-
5000, H, ®5) ®HWTo7:. £9, 7V—4K
FAbETHE R~ L L, REERPOHL X
WMET7 L— L ETHETELREBRUTORETH-
DT, Y9774 M7 hvAY—ETRHELR. J
EEPRETHEGEHRIF LU TOLEHTHRE L.
ThbbREE 20, ¥1E80~140T - 408, JK1L
400~6007C - 10 #, EF1L2,700C - 58 & L7z [
UH v 7z onTid 3REIEE LZDOESEZ R - /2.
SMBREIIMEBRETRD 225, 070 OHMIEEERNR
(1,000 ppm) EHBW&SE (FATA TR, F#) %
FRLUTERL.

3. & &

FHERE LT, Nk ~Thy T - HEEDA -
BOALEVAVALRIROARE (Rt 48 - &
fh AE - EREZSM- A% 6, #HE e - B
fr FNFN AT OOEF 22 /) 1IZDoWVT, 5%HE
K AR % AN TEIRT 90 5 RKE L 7-BoshiEH
R, FORKER, BREOAEILIZENEN 130
ppb, 103 ppb, 56 ppb & 4 ppb DB DERHRI &
nr. Xeo4@E»S5idFN £ 64ppb, 28 ppb,
6 ppb & 6 ppb DEEDSIMILENT:. FENSME
D3 % 418D 513 36 ppb, 27 ppb, 17 ppb, 2 ppb ®
BEOSIBE SN, BVOLE»LIIRE SN
ol Bl 8.4ppb DREOHVEE S
72, ikt 6 BMoBABOAR SEOERN,HHN
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Fig. 1. Effect of vinegar samples on the leaching of lead from ceramic kitchenware

The kitchenware containing 10 ml of vinegar was heated in a microwave oven. The level of
lead in the solution was measured by atomic absorption spectroscopy. Each bar represents

the mean£SE of three measurements.
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Fig. 2. Effect of acetic acid on the leaching of lead from ceramic kitchenware

The kitchenware containing 10 m! of acetic acid was heated in a microwave oven. The level
of lead in the solution was measured by atomic absorption spectroscopy. Each bar repre-
sents the mean+SE of three measurements.
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EALIRESARINT B, FaRdIBINLmMEA IS
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HOTREEEAEV., O L REEOBEIZL - THE
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Fig. 3. Effect of organic acids on the leaching of lead from ceramic

kitchenware

The kitchenware containing 10 ml each of 2% organic acid was heated in
a microwave oven. The level of lead in the solution was measured by
atomic absorption spectroscopy. Each bar represents the mean+SE of
three measurements. The unshaded columns represent the level of lead
when the kitchenware was stood at room temperature for 60 min. The
shaded columns represent the level of lead when the kitchenware was
heated in a microwave oven for 1 min.
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