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Detection of heavy metal elements in glaze layer of ceramic by micro-energy
dispersive X-ray fluorescence

CHEN Chao—Fang*, XU Cai-Yun, PENG Bin, XU Ze, WU Li-Bing, LI Jie

(Inspection Center of Zhuhai Entry-Exit Inspection and Quarantine Bureau, Zhuhai 519015, China)

ABSTRACT: Objective To study the chemical change of ceramic glaze and the risk of lead, cadmium and
other heavy metal migration detected by micro energy dispersive X fluorescence spectrometer (u-EDXRF),
which promotes the quality and safety evaluation of the product. Methods The distribution of heavy metals
on glaze layer was measured by u-EDXRF, and the content of main composition or harmful metal elements in
the high risk glaze layer were detected by non-standard fundamental parameter (FP) method. Results
p-EDXRF could analyze multi-element simultaneously within a shot-time, and detect the potential toxic ele-
ment in the glaze, such as cobalt, chromium, manganese, and nickel. The element mapping of glaze layer could
directly display the distribution of heavy metal, and the defects were analyzed conveniently. Conclusion This
is a new way to evaluate heavy metal content and distribution in the ceramic glaze, which is a powerful sup-
plement of traditional analysis methods.
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Fig. 4 Image of the elements (Co, Zr) distribution on the under-glaze decoration saucer by n-EDXRF scanning



1049

IR P EEmIUR

il

BRETr, 45 MIXRER H X 2O uR Bk

F4H

SO'0FSI0 20°0FS0°0 10°0F10°0 T0°0F91°0 1S°0F09°'¥ / 1S0F¢Y'C LO'OFEO'T / L8'OFLOOT  LOOFSIO L9°0F9S'8 10°¥F6E°CL i3z s
ET
10°0F10°0 10°0F2C0°0 10°0F10°0 C0'0FFI°0 YL 0FSE € S9'0F9¢'C SCOFLY'C SCOFCSE €0'0FLO0 L0O'0F80°8 SO'0F91°0 S€'0F99'8 89'CFII'IL i o4
o
LO'0F8S0 10°0F10°0 20°'0F70°0 0I'0F6L°0 Y1°0F¥0 ¥ / 0€0FI6°1 89°0FILY 20°0¥S0°0 01'0F8E6 0I'0F81°0 7’07969 0T €F91°0L HE ]
€0°'0FLO0O 1T°0F80°C 90°0FCC0 / Y0 0FI1°0 / 0T 0F08'1T T10°TFI99Y TO0F60°0 S0'0F69°0 01°0F8%°0 LY 0F00°1 SLTFCS'SY N - s
Fiild
10°0F€0°0 LO'0F6E°0 2007900 SO'0FET0 10°0F10°0 SO’ 1FCTS LY'OFEL'T  0€TFOI'0S  TO'0OFF0°0 LO'OFFS 0 SO'0FLTO / CETFT 1Y JiEIEE] o
i
10°0F+0°0 / / €0°0FS0°0 / L 0F90°C 68°0F88°¢ YL 0FET' 8 €0°0F80°0 E10FET T 90°'0F6%'0  SSOFITTI SL'SFLYIL g E ]
/ LLOFSL'T / / 10°0F20°0 / L9°0F0S 9 1S°0F26°0 20°0F70°0 I 0Fe0’1 TTOFICT YE0FCI'6 TL9FI1'8L A0
10°0F10°0 €C0FCC1 / / / IT'IFL6'6C ST OF60'1 / / LO'0FOT 0 1T°0FL9°0 / €6°6F96°S9 nE
S
/ / / / / CCTFYOVYS 6T 0F0L0 SSIFPEOT T10°0FI0O0 €0°0F80°0 [0°0F90°0 8V 0FI9°C T6'1FSSIC A= m
s
/ 80°0FIT0 / / 10°0F20°0 20°0F€0°0 LO'OF8C O  €S°SF6¥'SL  T0°0FI0°0 LOOFET0 20°0F80°0 10°0F10°0 O IFPL €T rav
/ SY IF8Y v / SI'OFLI'C YO OFIL'I €CO0FCET CTLOFESTT  SOOF8I0 60°0F€8'1 LI'OFIV'S CTOFLY'9 01'0F%C0 CLOFEO Y i3z
017 04qd Oy ‘04 ouz O%N o™ 03I OIL oe) f0%d OV o1 T
AR [aTs|
ik HH

(%60M) (=)W PYFRY by Ac T L4000 G

J19Ae] 9ze[3 djdwes ay) ul sjuduodwiod urewn Jo JudRUO) | dqe,

ES U EHEHE

12



1050

1050~1250 C,

, Pb As Cr

700~850 C X

B >

Co Zn Zr
6, 7 (Al-Co-Zn)

VFS  5.000 cps

1l
Lt
ot

AERENN

L3

0.00 keV 40.96 keV

Fig. 5 X-Ray fluorescence spectrum of the elements distribution on the over-glaze decoration saucer
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Fig. 6 X-Ray fluorescence spectrum of the elements distribution on the in-glaze decoration saucer
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Fig. 7 X-Ray fluorescence spectrum of the elements distribution on the under-glaze decoration saucer
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