Homework #1 :  Solution Preparation Computations    20 pts total
Chem 6614 Chemical Instrumentation

Due 29 January 2014
Your name: ________answers____________________________________

1 point per problem.  Show your work. Attach if more space is needed

1.1) How many grams of Cu must be dissolved in 2.0 L of solution to create at 0.0157 M Cu (II) solution ?   (at. wt Cu = 63.54 g/mol)

0.0157 mol Cu  * 2.0 L * 63.54 g Cu  = 1.995 g Cu ~ 2.00 g Cu

1.0 L


mol Cu
1.2) How many grams of CuCl2*2H2O (MW=170.44 g/mol)  must be dissolved to prepare

 the  solution above?

0.0157 M Cu2+  =0.0157 M CuCl2*2H2O => 

0.0157 mol CuCl2*6H2O/L * 2 L * 170.44 g CuCl2*6H2O/mol  CuCl2*6H2O  = 5.351 g CuCl2*6H2O

1.3) What is the concentration of Cu(II) in the 0.0157 M Cu(II) solution in:  (1 pt each)

a) ppt   0.0157 mol Cu * 63.54 g Cu/mol Cu = 0.998 g Cu ~ 1.0 g Cu   = 1 ppt



1.0 L





1.0 L


(1 g/ L = 1 ppt)


b)ppm   1.0 g Cu * 1000 mg  = 1000 mg  = 1000 ppm



    1 L

1 g

L


(1 mg/L = 1 ppm)




c)% Cu (w/v) 
1 g/1000 mL = x %  = 100 %  = 0.1% w/v




 1 g/100 mL      1 %    1000

(1 % w/v= 1 g/100 mL)

1.4. You need to prepare a 1 L solution of  37.31 ppm Cu(II) in 1% v/v HNO3 .  

(at. wt Cu=63.54 g/mol)

a) How many grams of CuCl2*2H2O (MW=170.44 g/mol) needs to weighed out and dissolved  directly in a 1 L flask?  (2 pts)
 37.31 ppm Cu = 37.31 mg Cu/L= 0.03731 g Cu/L => 0.03731 g Cu * 170.44 g CuCl2*6H2O   = 0.100 g CuCl2*6H2O








     63.54 g Cu
      b) What is the micromolar (μM) concentration of Cu(II) in a 37.31 ppm Cu(II) solution ?

          (answer is not even)  (2 pts)
0.03731 g Cu* 1 mol Cu         *106 umole Cu  = 587 (mol Cu  = 587 (M

      1 L

63.54 g Cu     1 mol Cu                1 L

b) How many grams of Cu are present in 1(L volume of the solution ?  (2 pts)
37.31 ppm Cu=37.31(g Cu/mL =0.0371 (g/(L = 3.71*10-8g
1.5
20 mL of concentrated HNO3 (17 M;  MW= 63.0 g/mol) are diluted to 2L with distilled water to make a stock HNO3 solution.  A 10 mL volume of stock is then delivered to a 500 mL volumetric flask to make an intermediate stock.  Finally, 5 mL of the intermediate stock are rediluted to a total of 25 mL in a 25 mL volumetric flask to make the final `standard’ HNO3 .

a)  What is %HNO3 (v/v) in the original stock solution  ?

   20 mL concentrate/2 L = 10 mL concentrate /L = 10 mL/1000 mL =0.01 mL/mL  = 1% v/v
(Definition:
1% v/v =   1 mL/100 mL = 0.01 mL/mL)



b) What is the millimolar mM H+ concentration of the intermediate stock solution ?

     (answer is not even)  (2 pts)
Stock solution molarity = 0.02 L* 17/2L =0.17 M HNO3 

Intermediate ismade by diluting 10 mL of 0.17 M in 500 mL=> 0.17 M *10 mL = 0.0034 M * 103 mM = 3.4 mM
   





                              500 mL

        1 M


 c) What is the ppm HNO3 (w/v) in the final standard HNO3 ?

(answer is not even)  (2 pts0

Grams HNO3 in stock in 1 L= 0.17 mol HNO3*63.0 g HNO3/mol HNO3 = 10.71 g







1 L




1 L

Stock is diluted twice:  initial dilution is  10 mL
; second dilution is 5 mL




         500 mL
 
                25 mL


Second dilution concentration = 10.71 g * 10   *   5  =   0.04284 g   = 42.84 mg = 42.84 ppm




1 L       500     25
      L               L








stock
cumulative

                                            Conc (g/L)  dilution factor

1.5. A sample of sulfuric acid has a density of 1.81 g/mL and contains 98.6% sulfuric acid w/w. 

What is the equivalent molarity of this sample of sulfuric acid ?  (2 pts)

D= m/V=1.81 g solution/mL solution => 100 g solution= 100/1.81=55.25 mL solution

M= moles H2SO4/L = (98.6 g H2SO4/98.08 g mol-1 )/0.05525 =18.2 M
1.7   Convert 10 mg CuCl2*2H2O (MW=170.44 g/mol)   in 5 mL to:

a) ppt Cu (at. wt Cu = 63.54 g/mol) = g Cu/L =
=  0.746 ppt Cu w/v




0.005 L 

b)  mM Cu = mmole Cu/L
[(10*10-3 g CuCl2*2H2O /170.44 g mol-1) * 1 mol Cu/CuCl2*2H2O ] *1000 mM/Mol  =  11.7 mM Cu




0.005 L 

c) Cu w/v % = 100 * g Cu/mL =

100* ([(10*10-3 g CuCl2*2H2O /170.44 g mol-1) * 1 mol Cu/CuCl2*2H2O ] * 63.54 g Cu/mol Cu  =0.0745%



5 mL








   w/v
