
  

Hydra AA     Application Note: # 1038 
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Introduction 
 

Mercury is a toxic element found throughout the environment.  
Its mobile nature allows it to diffuse through the air, soils, and 
ultimately water systems.  Fish have the ability to bio-accumulate 
mercury (in its methylated form) to 100,000 times the 
concentration of the waters they inhabit.  As a result, fish 
consumption advisories are posted for over 2,000 bodies of 
water within the United States.  Many laboratories are charged 
with the important task of monitoring mercury in effluent, waste, 
and ambient waters.  This method provides details for the 
operation of the Hydra AA according to existing EPA 
methodology (7470 and 245.1). r 

 
Experimental 
 
Sample and Standard Pretreatment 
 
In water samples, mercury must be oxidized to the mercuric (Hg+2) 
with stannous chloride to free mercury (Hg0) and then measured.  O
is accomplished by reaction with potassium permanganate and po
Immediately before analysis the excess oxidants are neu
hydrochloride. 
 
Calibration standards of 0.0, 0.2, 0.5, 1.0, 2.0, and 6.0 ppb mercury
to analysis, samples and standards are taken through the same 
accomplished by placing 4 mls of sample or calibration standard 
tubes. Reagents 1 - 4 listed in Table 1 are then added to each tes
are then placed into a water bath at 95oC for 2 hours after which the
cool to room temperature. At this stage all solutions should appear
digestion requires more permanganate.  If all the solutions are pur
Table 1 are added and the solutions are allowed to sit for 15 minu
argon to remove free chlorine.  This final bubbling step should no
absorbs light at the wavelength used for Hg analysis and is t
removed.   
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Conclusions 
 

The Hydra AA demonstrates excellent accuracy, even at low concentrations, as can be seen in the 
CRA report limit standard shown in Figure 2. Some states require laboratories analyzing drinking 
waters with Method 245.1 to return the CRA standard (0.2 ppb) within + 20%. From the calibration 
curve, three replicates for this standard returned a value of 0.195 ppb (98%) at a precision of 4.4% 
RSD. 
 
The analysis of NIST 1641d water shows good recovery for digested water samples (92.5%).  
 
The system linearity is exceptionally good. Note that none of the standards shown in Figure 2 exhibit 
a concentration deviation greater than 10 ppt using a standard linear fit algorithm (unweighted). 
 
Because of its accuracy, precision and linear range the Hydra AA is an ideal tool for the determination 
of drinking and waste waters by cold vapor atomic absorption spectroscopy. 
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