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Milestone 3 Pre-Lab Assignment
1. As discussed in the Overview, due to the complex matrix involved, the method of standard additions will need to be employed for mercury quantitation via AAS. The table of data below is a sample set of data obtained from an AA spectrometer, similar to what you will acquire (and analyze) in the experiment. The data illustrates that this experiment began with seven 10 mL samples of digested and pre-concentrated fish solutions, which were individually spiked and analyzed. Use the provided data and the graphical method for standard additions (see your Quantitative Chemical Analysis textbook) to determine the concentration (in ppm by mass) of mercury in the un-spiked sample solution. Assume that each 10 mL sample was effectively constructed from 1.0 grams of dried fish flesh (i.e. the total 70 mL of all sample solutions came from 7.0 grams of dried fish tissue), calculate and report the total mercury content, in ppm by mass, in the original dried fish tissue. Make sure to include your standard addition plot that you constructed to perform this analysis in your pre-lab report. Hint: if you do not determine the concentration to be between 1.5 – 2.5 ppm, you have made a mistake!
	Hg spike solution concentration: 100.0ppm

	Density of all solutions: 1.00g/ml

	Initial sample volume: 10:00ml

	

	Measured Absorbance
	Spike Volume (mL)

	0.01271
	0.00

	0.01560
	0.05

	0.01831
	0.10

	0.02385
	0.20

	0.02929
	0.30

	0.03976
	0.50

	0.04983
	0.70



Weight of sample = 7g
Volume of sample = 70ml
Dilution of 7g in 70 ml = 70/7 = 10
AAS result from the graphical method of standard addition = (0.03976 – 0.02385)/(0.50 – 0.20) = 0.05303 * 200.59 = 10.6373
Concentration therefore = 10.6373/7 = 1.5196ppm
2. Construct three detailed plans / procedures for completing this milestone:
a. Fish sample digestion plan 
A fish sample digestion plan procedure, especially for wet digestion of fish tissues involves the utilization of sulfuric, perchloric, and nitric acids which can digest about a gram of fish tissues within a timeframe of 45 minutes. Out of this procedure, one can prepare large amount of samples and is suitable for analyzing Cu, Mn, Zn, and Cd, and other heavy metals through AAS. Consequently, through this method, clogging of the aspirator tube within the AAS unit is eliminated.
It follows that a microwave energy is introduced which allows the reduction of digestion time, and allows for subsequent development of convenient acid digestion procedures. Also, it offers for the complete destruction of the solid sample matrix, so that the liquid part can be digested and hence easily analyzed through conventional sample introduction systems in AAS techniques. 
b. Pre-concentration plan 
A suitable pre-concentration plan would involve the use of a simple micro extraction method which may involve solidifying a floating organic drop prior to determining its concentration through atomic absorption spectroscopy. In this case, ammonium pyrolidinedithiocarbamate (APDC) may be used as the complexing agend, and through the formed complex extracted into a proportionate amount of 1-undecanol. The complex may also be injected into a graphite furnace and diluted with ethanol. 
c. Method of standard addition analysis using AAS plan – from Milestone 1, you know what sample volume is required for analysis. Your method of standard additions should employ at least 5 samples (4 spikes plus an un-spiked solution) – thus if you determined that 10 mL is the minimum volume needed for analysis, you would require at least 50 mL of total solution volume for performing the overall analysis via the method of standard additions. For selecting the concentration and volume of spike solution, it is suggested that your four spikes increase the Hg concentration by ~ 1, 2, 5, and 10 ppm respectively
Stock solutions are prepared from which working standards are freshly prepared by serial dilution. The five serial standards are prepared for calibration. The final concentration is then maintained at about 1% serial dilution, and subsequent dilution of stock solutions is done to keep the Hg metal in free ion state. Appropriate weighing is done prior to their dilution to make 1000ppm of stock solutions. After which the serial standards are aspirated into the instruments and their absorbance plotted against concentration to obtain their calibration curves. The correlation coefficients are calculated to and used to express the performance of the AAS instrument. The digestion procedure should be done in accordance to Mester’s proposition.
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