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to Eliminate Organic Interference in Heavy Metal Analysis
by Anodic Stripping Voltammetry

Jae-Hyun Bang, Sun-Ku Park, Sung-Ho Park, and Guem-Yong Hong'
BL Process co. LTD, 1312 Ace Pyeongchon Tower, Anyang 431-804, Korea

Received October 30, 2014/Revised November 10, 2014/Accepted November 19, 2014

As a simple and sensitive analysis for heavy metals in water systems, the anodic stripping voltammetry has
a lot of advantages, compared with other heavy metal analyses. This analysis method, however, is interfered
by organic compounds in the matrix. To measure heavy metals with this method more accurately, it is necessary
to perform a proper pre-treatment to break off the bond between organic compounds and heavy metals. In this
study, interference effects of organic matters on heavy metal measurements were determined, and then an
instrument combining a UV lamp and electrolysis was developed and applied as a pre-treatment to remove the
inferences effects. As a result, interference effects by phenol were not observed, whereas humic acid, a com-
plex compound, had interference effects on heavy metals measurements. In the matrix of 15 mg/L humic acid,
the recovery rates of Cd, Pb and Cu were 40%, 50% and 10%, respectively, at pH 2, whereas the rates were
each 80%, 50% and 20% at pH 11. The pre-treatment using this instrument resulted in a decomposition rate
of around 50% for each organic compound. A proper time for pre-treatment turned out to be approximately
10 minutes. This cost-effective pre-treatment module developed in this study might be applicable to various

water quality analysis systems.
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Fig. 1. Scheme of Anodic Stripping Voltammetry system.
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Table 1. Analysis condition of ICP-MS

Condition Value
RF Power 1100W
Plasma 15.0 L/min
Ar flow rate Auxiliary 0.27 L/min
Carrier 0.85 L/min
Vaceum interface: 4 torr

quadrupole: <3 torr
725V
0.20 mL/min

Lens Voltage
Sample uptake rate

2 ZA B9tk 24 2712 Depostion -1.5V;
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Fig. 2. Pretreatment module.
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Fig. 4. Interference effects by humic acid concentration on heavy metal measurement.
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