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Determination of Lead, Chromium, Cadmium, Arsenic,
Copper and other heavy metals in tea by ICP-MS
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Abstract ; In this paper, microwave digestion approach to tea samples, with the tea leaves by ICP-MS deter-
mination of lead, chromium, cadmium, arsenic, copper and other Heavy metal content. By optimizing the
conditions for ICP-MS instrument measured using an internal standard to overcome the instrument drift and
sample matrix effects, the establishment of the ICP-MS method for simultaneous determination of many ele-
ments in tea. Determination of tea reference material GBW 10016 showed that all elements of the same re-
sults with standard values. The method can also measure a variety of Heavy metal in tea, and simple and
fast, precision and accuracy are better.
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Table 1 Concentration of each element in mixed standard solution

JLE  STDO/pg - L' STD1/pg- L' STD2/pg - L' STD3/pg- L' STD4/pg- L' STDS/pg- L~'
Ph 0.0 0.5 1.0 5.0 10.0 50.0
Cd 0.0 0.5 1.0 5.0 10.0 50.0
Cr 0.0 0.5 1.0 5.0 10.0 50.0
As 0.0 0.5 1.0 5.0 10.0 50.0
Cu 0.0 5.0 10.0 50.0 100.0 500.0

PIARIEH (Se.Ge In \Bi) :10 pg - L™',
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S, BRI T i 2 P T A D R SR 2
Ro BUHE IR ATZ) 1 mL, &5, KB
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Table 2 Microwave digestion procedure
AW FHERE/min DR/ C PRAF S (8] / min
1 5 110 8
2 4 180 15
3 / W 30
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3.3 AEMEZUEXRSKHR

P TR AT B AR R EEAE 0 ~ 50 pe/L
T N ARV FETE 0 ~ 500 pg/L S [N, TAEh
LRI G 204 31 0.999 5.0.999 7.0.999 9
0.999 5F10.999 9, Lt 3 R R A4f. FE I &1
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Table 3 The quality and internal standard

substance of recommended analyte

3.4 HmETETANIEE

XTI BRI AT R T Ak A LA
BUPALBTT 1067 UL, ALk Rl 1 vk
FERRT I G 28 B i T4, (ELAE BRAE i K 23 11
JRAC I RE T, 23 3 AR 73 TR (A8 %, P AR I 1)
K MR A TE 2 i AR PR R 6 9 R, o5 P o 5

R o A FR A RTINS, iR P oK 28 5 TR0
Pb 208 Bi L 2 S mL SRR AN 0.5 mL i A Ak BT
Cr 52 S THCIBE T P 26 B TR I A 24 30 min, BB I B IR AT
As 75 Ge By, 0 0 g B, e ST 2R Jea 2k, [l
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Table 4 The MDL and LOD of each element
s Cr/pg + L7! Cu/pg - L7} As/pg + L7 Cd/pg - L7! Pb/pg - L7!

1 0.771 1.918 0.217 0.058 7.892

2 0.747 1.927 0.088 0.028 7.894

3 0.772 2.009 0.139 0.051 7.926

4 0.745 1.946 -0.135 0.049 8.021

5 0.812 1.945 0.152 0.055 8.040

6 0.751 2.027 0.042 0.047 8.014

7 0.816 1.885 -0.198 0.039 8.027

8 0.805 1.966 0.094 0.046 8.049

9 0.848 2.024 -0.117 0.045 8.073

10 0.811 2.018 0.104 0.055 8.091

11 0.834 2.068 0.087 0.034 7.897

S5 0.792 1.976 0.043 0.046 7.993

SD 0.036 0.058 0.133 0.010 0.076

K 4 B 0.11 0.18 0.40 0.03 0.23

) R 0.36 0.58 1.33 0.10 0.76
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Table 5 RSD and recovery rate of each element
TE - PHf/mg - ket RSD/% VN TSl - [ VAT « [ & 4%
Pb 1.80 1.1 1.0 0.91 91
Cr 0.463 1.9 0.5 0.46 92
Cd 0.051 4.9 0.05 0.048 96
As 0.143 9.8 0.1 0.108 108
Cu 17.95 2.3 5 4.87 97
*k6 HRAEBEBSNEERR WERMSPZMMETRII] LiESm=E,
Table 6 The comparison of standard 2005,22(2) : 322-328.
value and measured value YANG ZH Y, TANG J M. Open microwave diges-
S50 GBWI10016) tion-ICP-MS method for rapid determination of trace
< b/ mg kg~ W g - kg elements in food [ J]. Spectroscopy Laboratory,
2005, 22 (2): 322-328.
Ph 1.5+0.2 1.45 N e
. 0.45 10,10 046 (3] FhEW, XUSFHR. O i BETE T R AG I T ) 1
' o ' FHBFGELD]. A 1A, 2002(2) :109-110.
Cd 624 63 SUN Y L,LIU J ZH. Microwave digestion element
As 0.09 +0.01 0.085 detection in applied research [ J ]. China Public
Cu 18.6 +0.7 18.1 Health, 2002(2) :109-110.
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