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metal ions are incapable of being separated and may interfere under this method with the 

measurement of certain metal ions. In addition, peak suppression, peak shifting, and peak 

broadening may occur due to the formation of intermetallic complexes with a metal 

electrode. For example, copper has a suppressing effect to cadmium and zinc. 

 

SUMMARY OF THE INVENTION 

 

[0007] The present invention is general directed to a detector apparatus and method for 

detecting ionic species, such as metal ions or certain organic molecules in a sample. The 

detector is generally used in connection with anodic or cathodic stripping voltammetry to 

determine the amount of selected ionic species in a sample. 

 

[0007A] The present disclosure provides a system for detecting trace metals in a fluid, 

comprising: 

 a conductor configured to receive a fluid sample in at least one input and at least 

one passageway extending therefrom; 

 a boron doped diamond electrode; 

 a reference electrode; and 

 a counter electrode, 

wherein the detector is a chip having an analysis chamber and wherein said boron doped 

diamond electrode is located proximate to the analysis chamber and a pH meter located 

in at least one of said analysis chamber and at least one of said at least one passageway. 

 

[0008] The detector of the present invention not only may include a conductive diamond 

electrode, such as a boron doped diamond electrode, as the working electrode, but may 

also include at least one of the counter electrode or reference electrode formed from 

conductive diamond material. As such, both of the counter and reference electrodes may 

be made out of a conductive doped diamond material, such as boron doped diamond 

electrode material. The conductive diamond electrodes of the present invention have the 

advantage of a wider electrochemical potential window and a lower background signal, 

which enables a wider range of detectable metals and a high sensitivity or capability of 

detecting lower metal concentrations. In addition, electrodes made from conductive 

diamond are environmentally friendly and electrochemically long-tern stable. Once 

calibrated, the detector utilizes a specific algorithm calculating trace metal concentration, 

as low as parts per trillion (ppt) levels (<100ppt) of at least 15 metal ions with anodic 

stripping voltammetry, including antimony, arsenic, bismuth, cadmium, copper, gallium, 

germanium, gold, indium, lead, mercury, silver, thallium, tin, and zinc. In comparison, 

CSV may analyse arsenic, chloride, bromide, iodide, selenium, sulphide, mercaptans, 

thiocyanate, and thio compounds.  
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What is claimed is: 

 

1. A system for detecting trace metals in a fluid, comprising: 

 a detector configured to receive a fluid sample in at least one input and at least 

one passageway extending therefrom; 

 a boron doped diamond electrode; 

 a reference electrode; and 

 a counter electrode, 

wherein the detector is a chip having an analysis chamber and wherein said boron doped 

diamond electrode is located proximate to the analysis chamber and a pH meter located 

in at least one of said analysis chamber and at least one of said at least one passageway. 

2. The system of Claim 1 wherein said boron doped diamond electrode is 

located within a passageway, of said at least one passageway. 

 

3. The system of Claim 2 wherein said chip includes a plurality of boron doped 

diamond electrodes in said passageway. 

 

4. The system of Claim 1 wherein said detector is a chip having a substrate, a 

gasket and a top layer, which cooperate to form passageways and chambers. 

 

5. The system of Claim 1 further comprising; 

 

a second passageway extending between said input chamber and said analysis 

chamber;  

a pH electrode configured to modify the pH of the fluid passing through the second 

passageway. 

 

6. The system of Claim 5 further including: 

a pH meter in said analysis chamber, and wherein the pH electrode is only 

located in said second passageway. 

 

 

 



 

 

 

 

7. The system of Claim 1 further including;  

a second input chamber; 

a second passageway extending from said second input chamber to one of said first 

passageway or said first analysis chamber; and 

a pH electrode configured to modify the pH of the fluid passing through the second 

passageway; and into either of said first passageway or said first analysis chamber. 

8. The system of Claim 7 wherein said analysis chamber includes a pH meter. 

 

9. The system of Claim 1 further including a pH modifying chamber configured 

to supply a fluid having a different pH than the sample to the analysis chamber and 

wherein the analysis chamber includes a pH meter. 

 

10.  The system of Claim 1 further including a pretreatment area having a 

pretreatment electrode located between said input chamber and said analysis chamber. 

 

11.  The system of Claim 1 further including a plurality of passageways and 

analysis chambers, each in parallel with the first passageway and first analysis chamber 

and wherein each analysis chamber includes at least one working electrode. 

 

12.  The system of Claim 1 further including at least one additional passageway 

and at least one additional analysis chamber arranged in series with said first passageway 

and analysis chamber. 

 

13.  The system of Claim 12 further including a volume adjustment chamber in 

fluid communication with at least one analysis chamber. 

 

14. The system of Claim 1 further including at least one additional passageway 

and one additional analysis chamber arranged in parallel with said first passageway and 

said first analysis chamber and at least one more additional passageway and at least one 

more additional analysis chamber arranged in series. 

 

15.  The system in Claim 1 further including at least one additional passageway 

and one analysis chamber and wherein the fluid is cycled repeatedly in a cyclic fashion 

through the analysis chambers. 
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