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Heavy Metal Test in Water by AAS Flame 

This application note describes the method of testing Copper, Iron, and Zinc in water by 

Atomic Absorption Flame method. This procedure can be used to test the concentration of 

Cu, Fe and Zn in drinking water by A3 or AA990. 

Application Range 

Cu: 0.2mg/L~5mg/L; Fe: 0.3mg/L~5mg/L; Zn: 0.05mg/L~1mg/L 

Principles 

Metal ions in water is atomized by flame first, then absorb the resonance wavelength from 

corresponding hollow cathode lamp (Cu 324.7nm, Fe 248.3nm, Zn 213.9nm). The amount of 

absorption is directly proportional to the concentration of metal ions in the sample. Keep 

other parameter constant, according to the absorbance of the sample, the concentration can 

be calculated from a standard curve, generated by standard (known concentration) 

solutions. 

Equipment and Reagent 

Reagents: 

*Pure Water used here must be Deionized Distilled Water; Nitric Acid (ρ20 = 1.42g/mL) is 

guarantee reagent; Hydrochloric Acid (ρ20 = 1.19g/mL) is guarantee reagent. 

*(x+y) refers to the concentration of acid, which means that the ratio of concentrated acid to 

pure water is x:y. (1+1) means the ratio of concentrated acid to pure water is 1:1. 

1. Standard Copper Stock Solution [ρ(Cu) = 1mg/mL]: weigh 1.000g pure Copper powder 

[𝜔(Cu) ≥99.9%], dissolve into 15mL of Nitric Acid (1+1), then dilute to 1000mL container 

with pure water. 

2. Standard Iron Stock Solution [ρ(Fe) = 1mg/mL]: weigh 1.000g pure Iron powder [𝜔(Fe) 

≥99.9%] or 1.43g Iron Trioxide (Fe2O3, guarantee reagent), dissolve into 10mL of Nitric Acid 

(1+1) slowly with few drops of Hydrochloric Acid, then dilute to 1000mL container with pure 
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water. 

3. Standard ZincStock Solution [ρ(Zn) = 1mg/mL]: weigh 1.000g pure Zinc powder [𝜔(Zn) 

≥99.9%], dissolve into 20mL of Nitric Acid (1+1), then dilute to 1000mL container with pure 

water. 

Equipment: 

*All the glass ware should be washed and immersed in Nitric Acid (1+9), and rinse with pure 

water before use. (especially for Zinc test, the glass ware must not contact with water 

contains Zinc. 

1. Hollow Cathode Lamps (Cu, Fe, and Zn); 

2. Hot Plate; 

3. Filtering system (suction and filter membrane); 

Experiment Procedure 

Water Sample Preparation: 

1. Transparent clean water can be used to test on AAS Flame directly. 

2.  Water with suspended solids need to be acidized in order to digest all the organic 

compounds. If soluble metal needs to be tested, the sample should be ran through a 0.45  

μm filter membrane. Then 1.5mL of Nitric Acid(ρ20 = 1.42g/mL, guarantee reagent) is added 

for every liter of water sample to acidize. The pH of the sample should be lower than 2. 

3.  The organic compounds in water sample do not interfere normally. In order to enhance 

all the metal ions dissolve in water solution and digest all the suspended solids in water, 

HCl-HNO3 Digestion Method can be used.  

HCl-HNO3 Digestion Method: 

Add 5mL ofNitric Acid(ρ20 = 1.42g/mL, guarantee reagent)to sample for every liter of water, 
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then mix well. Add 5mL of Hydrochloric Acid (ρ20 = 1.19g/mL, guarantee reagent) to sample 

for every 100mL of water solution, then mix well. Put the solution on a hot plate for 15 min at 

100°C. After cooling, transfer the solution to another glassware with filtering system. Finally, 

dilute the solution to certain volume. 

Water Sample Testing: 

1.  Add 1.5mL of Nitric Acid (ρ20 = 1.42g/mL, guarantee reagent) to every liter of pure water. 

Use this acidic water to dilute the prepared stock solution to 5 or more different 

concentrations of standard solutions. (Cu, 0.20~5.0mg/L; Fe, 0.30~5.0mg/L; Zn, 

0.050~1.0mg/L). 

2.  Run the standard solutions on AAS Flame one by one to generate a standard curve. 

3.  Run the water sample on AAS Flame followed by standard solutions. The concentration 

of unknown water sample will be calculated and shown on the software automatically. 

Results 
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