     Chem 333                    Group Members Name(s): Kiana Morgan, Daishauna Leacock, 

       Fall 2020 	     (Total 18 points, each question = 3 points)

Active learning Exercise 1: Solution Concentrations and Dilutions


Learning Objectives:
· Covert between different types of concentration units. Below are the ones that are most important in this module.
· Concentration based on moles



· Concentration based on mass (expressed for aqueous solutions)







· Calculate the final concentration of a solution following dilution(s).





Note: Any concentration and volume units can be used in the above equation, as long as it is consistent on both sides. 

· Determine the original amount of an analyte in a sample following quantitative sample preparation.


1. Hydrogen peroxide (H2O2) is sold in an aqueous solution that is 30.0% by weight. The solution has a density of 1.11 g/mL. What is the concentration of H2O2 in molarity?

Molecular weight of H202 is 32 g/mol 
Density = 1.11 g/mL
333g / 34 g/mol * 1 / 1000 mL * 1000mL / 1 L 
Molarity = 9.79 mL *round it* 
Concentration of H2O2 = 9.8mL





2. The maximum level of copper in drinking water allowed by the EPA is 1.3 ppm. What is this concentration in molarity? 

1.3ppm = (has no grams in 1000L of solution) 
1.3 * 10^-3 g 
(63.5 is the molecular weight for copper) 
1.3 * 10 ^-3 / 63. 5 = 2.04 * 10 ^-5 
** molarity is mol per liter ** 
1.3ppm is equal to 
0.02/1000M =
Concentration = 2.04 * 10^-5m 


3. Cobalt (II) chloride is commonly sold as a hexahydrate salt, CoCl2·6H2O. How many grams should be used to prepare 250 mL of 0.5 M Co2+? What is the molarity of Cl- in the resulting solution?

Molar mass of CoCl2 * 6H2O = 237.95 g/mol 
250 mL of the 0.5 Co2+ = 250*0.5 mol Co2+/ 1000 = 0.125mol Co2+
(gram of sample required) = (0.125 * 237.95) g = 29.743 g of CoCl2 * 6H2O 
Molarity (M) = 2 * mol of CoCl2 * 6H2O = (2 * 0.5) M = 1m




***STOP***

4. You wish to prepare 100.0 mL of a 3.00 ppm Li+ solution. How many μL of a 500 ppm stock solution should you use? (1000 μL = 1 mL)

3.00ppm Li+ solution = (3.0/ 6.941 *1000) M of Li+ solution
500(v1) 3.00ppm (100) 
M1v1=m1v2
500(V1) = (100) (3.00)
Li+ = (3.00/ 6.941*1000) M= 4.32 *10^-4M 
100 * 4.322 *10=4 = (500/ 6.941 *1000) = 0.6 mol = 600 mL
** convert ml to μL**
0.6 *  1000ml/ 1ml = 600 μL

1/1000 μL

5. A sample of ocean water is analyzed for Sr2+ by combining 25.0 mL of the sample with 75.0 mL of water. The diluted solution was found to have 2.36 ppm Sr2+. What is was the concentration (in ppm) of Sr2+ in the original sample?

Concentration (C) of original solution = 2(100*2*36/ 25) ppm = 9.44ppm 


***STOP***

6. You carried out the following procedure to prepare a vitamin tablet for analysis of iron. The final solution had an iron concentration of 44 μM (0.000044 M). Find the mg iron in the original tablet. Iron has an atomic weight of 55.845 g/mol.
a. The tablet was first dissolved in 6 M HCl, then diluted to volume in a 100-mL volumetric flask with distilled water.

(1000*55.845 * 0.0011) mg 
= 61.429
= 61.43 mg 
b. 2.00 mL of this solution was transferred to a new 100-mL volumetric flask and diluted to volume.
S2 is the molarity of Fe for 100 mL solution 
S2= 0.011 M of Fe 
(100 * 0.011/ 1000) = 0.0011
c. Then 10.00 mL of this solution was diluted to volume in a 50-mL volumetric flask. This solution was analyzed for iron.
0.05 * 0.000044 = 
0.0000022/10 
S1 is the molarity of Fe of the 10mL solution 
50 * 0.000044= 10* S1 
S1 = 0.00022 M of Fe 
Molarity/ moles over liter
Converter mil to liter 
