
Chem 213, UW-Eau Claire Lab Report 9 Spring 2012 

This assignment is due by 1 pm on Friday, May 11, 2012. Please turn in two separately stapled 
documents, one for AA and the other for HPLC. 
 
AA  

1. Include a table of Zn2+ molarities for your standards, along with their absorbance values. 
Show a sample calculation of Zn2+ molarity. Uncertainties are not necessary. 
 

2. Report the slope and intercept of your standard curve, along with their absolute 
uncertainties. Be sure numerical values are formatted properly, and include appropriate 
units. You do not need to include the actual standard curve graph. 
 

3. For one of the diluted vitamin water samples, show a calculation of [Zn2+] along with its 
absolute uncertainty.  
  

4. Report the average of the three sample [Zn2+] values (in the diluted vitamin water) along 
with total uncertainty (eT). Show the calculation of total uncertainty. 
 

5. Starting with the value reported in item 4, determine the molarity of Zn2+ in the vitamin 
water bottle along with uncertainty. Convert this result to ppm and include uncertainty. 
Show calculations. 
 

6. If you were to repeat this experiment, would you change the concentrations of any 
standard(s)? If so, how? 
 

7. In 2-3 paragraphs (< 1 page), compare molecular spectrophotometry (Spec-20) vs. AA 
spectrophotometry. Include the advantages and limitations of each technique, along with 
sample applicability. Within your comparison explain the why the two techniques employ 
different kinds of light sources. (Grammar and composition count!!) 
 

HPLC 

1. Create Table 1, showing caffeine concentrations (ppm) for your standards, along with 
their peak areas on the chromatograms. Make sure you use appropriate units for the peak 
areas. (The word “area” in this context does not refer to square length units, but instead 
the product of the quantities on the vertical and horizontal axes.) Uncertainties are not 
necessary. 
 

2. For the six replicate runs of 110 ppm caffeine + 110 ppm theophylline, calculate the 
percent relative standard deviation of the caffeine peak areas. 
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3. Create Table 2, showing caffeine peak areas for your beverage samples. Make sure you 
use appropriate units for the peak areas. 
 

4. Assume the %RSD you calculated in item 2 stems from instrumental uncertainty, 
analogous to fluctuations in absorbance readings on the Spec-20. Apply the %RSD you 
calculated in item 2 to each sample peak area in Table 2. This will give you an 
instrumental uncertainty for each of your sample peak areas. Include these uncertainty 
values in Table 2, along with appropriate units.  
 

5. Report the slope and intercept of your standard curve, along with their absolute 
uncertainties. Be sure numerical values are formatted properly, and include appropriate 
units. You do not need to include the actual standard curve graph. Note the standard 
curve for this experiment has peak area on the vertical axis and ppm on the horizontal 
axis. Make sure all units you include are consistent with these quantities. 
 

6. For one of your beverage samples, show a calculation of caffeine concentration (ppm) 
along with its absolute uncertainty.  
 

7. Report the average of the three sample caffeine concentrations (ppm) along with total 
uncertainty (eT ≡ “s”). Show the calculation of total uncertainty. 
 

8. Calculate the 95% confidence interval for your result in item 7. 
 

Confidence Intervals (include with HPLC writeup) 

1. A gravimetric nickel determination of an alloy resulted in the following Ni masses for 5 
samples: 0.234 g, 0.226 g, 0.209 g, 0.222 g, 0.215 g (all ±0.009 g). Determine the 75%, 
95%, and 99% confidence intervals assuming (a) no prior knowledge of the precision of 
the method; and (b) σmethod = 0.012 g. 
 

2. Book problems 4-11 and 4-12. In 4-11, assume negligible instrumental uncertainties. 

 

 


