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Determination of Cadmium, Lead and Copper in Milk by Hg-Plated Anodic Stripping Voltammetry

ZHU Hao-jia, PAN Dao-dong*, GU Yuan-yuan, LI Jian-long, ZHAO Zi-wei, DING Lin

(School of Marine Sciences, Ningbo University, Ningbo ~ 315211, China)

Abstract: A method for the simultaneous determination of cadmium, lead and copper in milk was established using Hg-plated
anodic stripping voltammetry. Under optimized test conditions, the peak potentials of cadmium, lead and copper were -0.70,
-0.52 and -0.08 V, respectively. The linear domain ranges were 0.1-40, 1-80 and 0.5-100 pg/L, respectively, and the limits of
detection were 0.06, 0.3 and 0.1 pg/L, respectively. The spiked recoveries of cadmium, lead and copper were 99.57%, 101.3%
and 98.00%, respectively, with RSDs (n = 5) of 4.0%, 2.9% and 2.7%, respectively. There was no significant difference
(P > 0.05) between the results from simultaneous anodic stripping voltammetry and atomic absorption spectroscopy (AAS).

This voltammetric method has the advantages of rapidity, simplicity and accuracy, and can be used for the simultaneous
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determination of cadmium, lead and copper in milk.
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Fig.1  Anodic stripping voltammetry curves of cadmium, lead and copper
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Fig.2  Effect of pH on peak current
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Fig.3  Effect of mercury concentration on peak current
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Fig.4  Effect of deposition potential on peak current
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Fig.5  Effect of deposition time on peak current
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Table1 Linear equations, correlation coefficients, linear ranges and

limits of detection of Cu, Pb and Cd

TE i HRRH AR QgL B (ugll)
il y=0.1175+0.161 6x 0.9977 0.1~40 0.06

it y=1136+0.155 7x 0.9971 1~80 0.30

i y=1.725 240223 3x 0.9979 0.5~100 0.10

VE : y NIEHTT /WA 5 x NTCRFEEIRIE / (pg/L).

2.7 FEAR AR ECR

WA INS.00 mLAFWFEE Ny, #%1.2.17 7 v A B R

K2 mpRE R LR R
Table2 Recoveries of Cd, Pb and Cu in spiked milk samples
i H kil
5 R Indiis WIEMD B RSD/%  RERME/ nbREy WEMY WK RSD/%  RESME/ b/ WER/ B RSD/%
(pg/L)  (pg/L)  (pg/L) /%  (n=5) (pg/L)  (pg/L)  (pg/L)  F/%  (n=5) (pg/L)  (pg/L)  (pg/L)  F/% (n=5)
1 2.913 1.500 4317 96.70 32 11.43 10.00  20.89 95.28 2.7 26.29 10.00 35.74 9891 34
2 2.667 2.000 4.761 103.5 2.5 11.16 15.00 26.36 101.8 3.7 24.97 15.00 40.12  100.6 3.6
3 2.766 2.500 5.405 105.0 3.3 11.78 20.00 32.23 103.8 2.6 26.37 20.00 4543  96.44 2.9
4 2.879 3.000 5.767 96.11 2.1 1134 25.00 36.92 104.9 3.1 25.71 25.00 4996 97.08 2.9
5 2.931 3500 6329  96.52 3.6 1091 30.00 4098 100.6 3.6 25.98 30.00 5519  96.96 2.9
M 99.57 101.3 98.00




124 2014, Vol.35, No.08

E6mild=

X

s I — & R IR E AR AR AT, MR ER
MWES W, SR NE2, GRERE. B WlES
FHXS bR 2= (RSD) 3/NT-5%, %5 I [ Y 26 96 [l Ry
96%~105%, “F¥JEIZEN99.57%; HiI IR IE R
95%~105%, “FIEIRZEN101.3%; i IR E LA
96 %~101%, “FI[EIk % ~98.00% -
2.8 FE&ATHT

AETFZHLS.00 mLAEWORE i, 4% 1.2, 1799 I VE R it gk
ITIE, FERESIES K, FHF5EFREOLE (atomic
absorption spectroscopy, AAS) 5 45 kAT LhEs, 45
BRI FIHAG LT BE WAL, RIA AN
EERGAASTEMEE R LR EEZES (P>0.05) ,
RSD¥J/NT5%. 453K MW, AvERGE S EHEEA
SRR, LA T TR B BRI R PR
T

K3 BRPHOM, 8 WEEL
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Table 3
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H 2.831 4.0 2.856

i 1132 29 1133

il 25.86 27 2592
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