Exercise #1:  Solution Preparation Computations




    Chem 6614
Chemical Instrumentation

Molar calculations

1)How many grams of Ni must be dissolved in 0.25 L of solution to create at 1 M Ni(II) solution ?   (at. Wt Ni = 58.68 g/mol)

CV= moles = 1*0.25= 0.25 moles Ni =  y grams Ni       so y= 58.68*0.25 = 14.67 g Ni




           58.68 g/mol
2)How many grams of NiCl2*6H2O must be dissolved in a 0.25 L solution to create 1 M Ni(II) solution ? (at wt. Ni =58.68 g/mol ; MW NiCl2*6H2O = 237.64 g/mol) 


CV= moles=1*0.25=Moles Ni = moles NiCl2*6H2O = n grams NiCl2*6H2O








237.64




0.25*237.64= n =59.41 g NiCl2*6H2O

3) You want to create a 0.2 M solution of Ni(II) in a 25 mL volumetric flask using the 1 M solution prepared above  . How would you go about making this solution ?

diluted      stock

C2V2      =    C1V1
0.2*25= 1*V2
5 mL = V2 = mL of stock 1 M Ni(II) you add to 25 mL flask and dilute

ppm calculations

4) What is the concentration in ppm of Ni in the 0.2 M solution you just   prepared ?

0.2 moles Ni/L= (0.2 mol*58.68 g/mol)/L = 11.736g/L = 11,736 mg/L =11,736 ppm

5) 5 mL of the  0.2 M Ni solution are transferred to a 1 L flask and the  solution is diluted to the mark. What is the new Ni concentration in ppm ?

diluted      stock

C2V2     =   C1V1
C2 ppm* 1000=11,736 ppm *5
=> C2 = 11,736*5/1000=58.68 ppm







  % w/v and v/v calculations

6) How many mL of concentrated HNO3  must be measured out to make 2 L of a 1% 

    v/v solution of HNO3 ?

1 % HNO3 v/v= 1 mL HNO3/100 mL solution = V HNO3/2000 mL solution => V=20 mL 

7) How many grams of CuCl2*6H2O (MW= 170.44 g/mol) must be weighed out to prepare 500 mL of a  1% Cu(II) solution ? (at.mass Cu =63.54 g/mol)

500 mL * 1 g Cu/100 mL = 5 g Cu = 5 g Cu/63.54 g/mol = 0.07869 mol Cu= mol CuCl2*6H2O

S0 gram CuCl2*6H2O = 0.07869 mol *170.44 g/mol= 13.41 g CuCl2*6H2O
Preparative Puzzle

 Step 1) 42.61 g of CuCl2*2H2O are dissolved in 0.25 L.  Compute the solution’s Cu2+ concentration in M

(MW CuCl2*2H2O=170.44, at. Mass of Cu=63.54)

42.61/170.44- moles CuCl2*2H2O=moles Cu dissolved =0.25 moles

[Cu(M)]= moles Cu2+/V(L) = 0.25/0.25 = 1

[Cu (M)]= 1



primary stock

Step 2)  5 mL of the above solution is diluted to 25 mL with 1% HNO3.  Compute the solution’s Cu2+ concentration in M a 

5*1= Cx*25   => Cx= 0.2*1 =0.2 M

[Cu (M)]=
0.2 M


molar reference standard

Step 3)  The solution made in step 2 is serially diluted first by transferring 1 mL to a 100 mL flask and diluting to the mark. A 20 mL sample of this intermediate solution is then transferred to a second 100 mL flask and diluted to the mark.  What is this `standard addition’  reference solution’s Cu2+ concentration in ppm  ?
Dilution factor=(1/100)*(10/50)=0.002

0.2*0.002=4*10_4 M = 4*10-4 *63.54 g/1000 mL =0.025 g/L = 25 mg/L = 25 ppm  

[Cu(ppm)]=
25 ppm



Cu in standard addition ref. solution

Step 4) two standard additions (two 5 mL aliquots) of the standard addition solution above is diluted to 50 mL . What is the final standard addition concentration of Cu2+ (ppm)

(10/50)*25=5 ppm

[Cu(ppm)] =
5 ppm



concentration of std add solution #2

Conversions

9) A  1% v/v HNO3 is prepared by diluting 20 mL of 17 M concentrated HNO3 (MW=63 g/mol) to 2 L. 

a) what is the equivalent molarity of the HNO3 ?

20/2000 *17=0.17 M 
b) what is the equivalent ppt of the HNO3 ?

moles HNO3 = CV=17*0.02=0.34 moles HNO3 = 0.34 mol *63 g/mol=21.42 g

ppt = g solute/liter =21.42 g/2 L =10.71 ppt
c) what is the ppm of N (atomic wt = 14.0 g/mol)  

g N/g HNO3= 14/63=0.222 g N/g HNO3 =x g N/21.42 g HNO3 => x= 4.76 g N 

ppm N= mg N /L= 4,760 mg/2 L=2380 ppm
10) A 50 mL volume of 25 ppm solution of  Ni(II) (atomic wt= 58/68 g/mol)  is made 

       from NiCl2*6H2O (MW= 237.64 g/mol) 

a) what is the concentration of Ni(II) in μM units ?

25 ppm Ni=25 *10-3 g Ni/L = (25*10-3g /58.68 g mol)/L= 4.260*10-4 mol Ni/L = 426 μM Ni
b) How many milligrams of of NiCl2*6H2O are contained in the 50 mL volume ?

4.26*10-4 moles NiCl2*6H2O/L *0.05 L  *237.64 g/mole *1000 mg/g  = 5.06 mg NiCl2*6H2O

