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Monday, October 27, 2003

Chem 206

Quiz (1)

I.
Calculate the uncertainty in the number of mmoles of chloride contained in 250.0 ml of a sample when three equal aliquots of 25.00 ml are titrated with silver nitrate with the following results 36.78 ml, 36.82 ml, 36.75 ml.  The molarity of the silver nitrate solution is 0.1167 ( 0.0002 M.

II.
Definitions and examples

a) Interferences

b) Calibration curve

c) Detection limit

d) Spectroscopic measurements

e) Standard deviation

III.
Describe the analytical approach one needs to use in order to quantify the components of a mixture consisting of carrot juice and salt (sodium chloride).
IV.
In order to determine the nitrates in a soil sample, a student collected several samples in plastic bags and transferred them to the lab for nitrate analysis.  In the lab, the student used an ion selective electrode specific for nitrate detection.  The results were then analyzed and compared to the literature.

Describe the five steps that the student missed during the experiment.

V.
Place the following Na+ concentrations by decreasing order


a)100ppb NaOH,
b)0.02M Na2SO4, 
c)100ppm Na3PO4, 
0.2%(w/w) NaCl

VI.
The pH of a human stomach is approximately 2.  Refluxes are usually due to extra acidity in the stomach, i.e. the pH drops below 2.  What kind of device would you suggest to connect to the patient’s body if you need to maintain the pH constant?

VII.
a) What is the pH of a 100 ml HClO4 solution 0.02M.  

b) Calculate the pH of the same solution after adding 100 ml HF solution 0.02M. 

c) What will be the pH when 150 ml of NaOH 0.02M solution is added to the acid solution? For HF, Ka = 6.8x10-4

VIII.
A) The concentration of CO2 in rain water is 0.528 ppm.  Calculate the pH of clean rain.  Clean rain is assumed to contain only CO2 as an acid source.


B) In fact in industrial cities, H2SO4 coming from SO2 is present in rain water in addition to CO2, what will be the H2SO4 concentration in the city if the acidity of the rain drops to 4.


In some other cities, dust (CaCO3) is the major pollutant and so what do you expect the pH to be and why?

For H2CO3, Ka1 = 4.7x10-7 and Ka2 = 4.7x10-11
For H2SO4, Ka = 1x10-2

Ksp (CaCO3) = 4.5x10-9
