 SEQ CHAPTER \h \r 1CHEM 225 LABORATORY
GRAVIMETRIC DETERMINATION OF NICKEL

EXPERIMENTAL PROCEDURE

Summary

In this lab, you will be precipitating nickel (Ni2+) from an unknown Nickel ore. You will need to determine the % of nickel in the unknown which you will report on your unknown card and your lab report.  Accuracy will play a large part of your grade so do every step CAREFULLY!  

Nickel is precipitated with an organic precipitating agent termed dimethylglyoxime (DMG) as shown below.  Organic reagents often react with more than one metal ion, therefore, adequate specification can be achieved with concentration and pH.  DMG forms a chelating complex with the metal ion and forms a bright red precipitate Ni(C4H7N2O2)2 in a slightly basic solution of 1:1 aqueous ammonia.   The precipitate is washed with a 30% ethanol solution and weighed (constant weight) after drying the frits in the oven at 110(C for 2 hours.  
[image: image1.emf]
NOTE:  DMG is insoluble in water and is used as a 1% solution in ethanol.  A slight excess of the reagent is needed to precipitate all the Ni2+, but a large excess should be avoided because of the possible precipitation of the DMG (white precipitate) itself due to its low solubility in water.  

NOTE:  The nickel ore is dissolved in a hot, faintly acidic solution.
Before Coming to Lab:

1. Make sure that all of your frits are weighed to constant weight (( 0.4 mg).    

2. Dry your unknown nickel ore sample at 110(C for 1 hour 
Solvents to Prepare: (Do calculations ahead of time and put in your pre-lab information)
1. 160 mL 6 M HNO3  from concentrated HNO3 (70.4 wt%; 1.41 g/mL)
2. 120 mL 6 M HCl  from concentrated HCl (37.2 wt%; 1.19 g/mL)

Week 1: GRAVIMETRIC DETERMINATION OF NICKEL
Weigh 4 Unknown Samples:

Each sample should be approximately  0.7  grams and weighed accurately to ( 0.1 mg.  Weigh your samples into two 400 mL and two 250 mL beakers.   Remember to label each beaker.  Add a few squirts of water and cover the beakers with parafilm.
Solvents to Prepare:

1. 160 mL 6 M HNO3  (store in 250 mL flask) Cover with Parafilm.

2. 120 mL 6 M HCl (store in 250 mL flask)   Cover with Parafilm.

Procedure for EACH sample: IN THE HOOD!!!!
1. Add 20 mL 6 M HNO3 to your unknown sample.

2. Cover with a ribbed watch glass.

3. Heat gently on a hot plate IN THE HOOD  - DONT BOIL!

a. The solution should be at 90 to 95(C, just under the boiling point  - you don(t have to use a thermometer,  just keep it from boiling.  Don't put the beaker directly on the hot plate.   Place a small screen under the beaker (this helps to avoid the problem of bumping and spattering).  
4.  After 10 minutes of heating, check your beaker for any undissolved nickel ore.   
a. You can check for undissolved ore by setting the beaker on a white background,  swirling the beaker, and looking in the center of the beaker for any undissolved particles.  Crush any undissolved pieces with a FAT GLASS spatula. REMEMBER to rinse the watch glass when you remove it ‑ also rinse the spatula when you are done with it.   If the sample still does not dissolve, consult the instructor or your TA.  

DON'T ALLOW THE SOLUTION TO BOIL ALL THE WAY TO DRYNESS !!!   You can always add water or even add more 6 M HNO3 to complete the dissolving process.

NOTE :  If the solution bumps and some of the sample is lost,  this is a systematic error (will affect your accuracy grade)!!  YOU MUST DISCARD THAT SAMPLE!!!


5. Allow the solution to cool in the hood for two minutes.   
6. Add 20 mL of 6 M HCl.   
7. Cover with the ribbed watch glass.

8. Gently heat IN THE HOOD for 10 to 15 minutes (it doesn(t hurt if it gently boils at this point).   Stop heating the solution if a white precipitate appears and consult your instructor or TA

DON(T  RUSH  HERE  -  make sure you heat for 10 to 15 minutes!!


9. Allow the solution to cool in the hood for 2 minutes.   
10. Add 10 mL of 6 M HCl and then add enough distilled water to make the final volume 50 mL.  
11. Cover with the ribbed glass

12. Gently boil IN THE HOOD for 10 minutes
.   
If your solution doesn't easily boil using a hot plate, set up a bunsen burner and ring stand IN THE HOOD.    BOILING of the solution makes the rest of the experiment EASIER !  DO NOT RUSH! 
13. Allow the solution to cool in the hood for five minutes.  
14.  After cooling, remove the ribbed watch glass and put a GLASS stirring rod in the beaker (this stirring rod can stay in the beaker till the end of the experiment).

  15.  Add  20 mL 10(wt/vol)% tartaric acid solution
  16. Add DROPWISE concentrated aqueous ammonia to your samples until they are slightly SLIGHTLY basic (SEE BELOW).   Add the aqueous ammonia down the side of the beaker using a plastic eyedropper.  

Be very CAREFUL because this is a very exothermic reaction:

                                                             H3O+  +   OH‑   ( 2 H2O   +   HEAT


17. Test the pH of the solution by touching a piece of red litmus paper with the stirring rod. 
a. Remember to use your squirt bottle to rinse the paper after testing.  
HINT: There is a very definite blue color when the solution is basic (ie. don't test with litmus until the color starts to turn blue).  If a precipitate has formed at this point, see your instructor or your TA.
  

 18.  After the solution is basic, take the solution back to slightly acidic with a few drops of 6 M HCl  
        (the dark blue color will disappear).

 19.  The beakers can now be removed from the hood and taken to your desk.  
 20.  Add a 1(wt/vol)% alcoholic solution of dimethylglyoxime [DMG] 
a.   Obtain the amount to add from the instructor:    # on card      mL for a 0.7 gram sample  

BE SURE TO ADJUST this volume to your sample size - just set up a ratio!!.   
Be careful NOT to add too much excess DMG!!   It will precipitate out as white crystals and
    
 cause a large error!  
Remember if you don't add a SLIGHT excess of the DMG, you will not precipitate all the
 Ni, which also causes an error!


 21. Add 1:1 aqueous ammonia (need to make) until the appearance of a heavy red precipitate. 

NOTE:  If the red precipitate formed immediately after adding the DMG, the solution was already basic  (ie. it's OK,  just proceed!).


 22. Add 2 squirts (with an eyedropper) of excess 1:1 aqueous ammonia to each beaker.

23.  Before leaving lab for the day, make sure that your frits are weighed to constant weight.
SOMETIME before the NEXT WEEK’S LAB :   Digestion
1. Set your beaker (and stirring rod) on a steam bath and VERY CAREFULLY COVER with a watch glass.  
2. Heat the solution on the steam bath for one hour.  You will periodically stir the solutions and add a squirt of 1:1 aqueous ammonia.

3. Allow the solutions to sit at room temperature until week 2.  During this period, the red precipitate should coagulate and settle.


Week 2: Filter
1. BEFORE FILTERING THE SOLUTIONS, test them for unprecipitated Ni.  
.
a. Carefully add (without mixing), a few drops of  1:1 aqueous ammonia to each solution. 
b. Next add a few drops of the 1% DMG solution.  
c. Look for the appearance of NEWLY formed red precipitate.  
d. If more precipitate is forming, add a few more drops of  1:1 aqueous ammonia and reheat on the steam bath.

2. Set up a filtering system with traps and clamps.  
a. Filter each solution through a glass frit to collect ALL the Ni(DMG)2  red precipitate (the frits should already be weighed to constant weight).   
b. Try to avoid the loss of any red precipitate.  To aid in the filtering process, the lab has squirt bottles which are filled with distilled water containing 3 mL concentrated ammonia.   Rinse out your beaker using small amounts of the solution in these squirt bottles (it will help to invert the beaker while rinsing).  
c. Finally after all the water has been filtered, wash the precipitate with 3 mL 30(vol/vol)% ethanol to remove any excess DMG.

3. Dry the frits with sample in the oven at 110(C for 2 hours.  

Week: Weigh the Nickel and Determine % Ni in Unknown
1. Weigh the frits with sample to constant weight (( 0.4 mg).   Repeat heatings (in microwave) need only be for 2 minutes.

2. When the experiment is completed, clean the frits by washing with a small amount of concentrated HCl.

3. Use the spreadsheet on the computer to determine the percent Ni in the unknown ore, the standard deviation, and the relative standard deviation BEFORE leaving the lab for the day.
4.  Preliminary Preparation for the Polyprotic Unknown Acid Lab: 

Place a CLEAN and DRY weighing bottle out in your lab on a notecard labeled with your name so that you can receive your unknown acid for next week.   DO NOT HEAT this sample in the oven (some of the unknowns will decompose when heated).  You can keep this sample in your desk drawer – not a dessicator.

QUESTIONS TO PONDER: 

1. Why is tartaric acid added to the nickel ore solution before adding ammonia? 
2. How do you prepare a 10% (wt/vol) tartaric acid solution in water?
OH-








