 SEQ CHAPTER \h \r 1
CHEM 225 LABORATORY

VOLUMETRIC  ANALYSIS  OF  COPPER  BY  IODOMETRY
Summary:
This experiment involves the theoretical fundamentals of iodometry, the fundamentals of titration, and a detailed analysis of the % Cu in an unknown Cu ore.
I. Preliminary Preparations: Before coming to Lab
Dry unknown Cu ore and pure KIO3 at 110°C for one hour.  Record the % purity of the KIO3 in your lab notebook.

II. Preparation of Known and Unknown – Week 1 
The following solutions should be prepared on the first day of this experiment.  

(1) 0.1 M sodium thiosulfate:
Heat 750 mL of distilled water to boiling for at least five minutes.  ALLOW TO COOL and then add 18.75 grams Na2S2O3x5H2O and 0.07 grams Na2CO3.  Stir until solution is complete.  MIX THOROUGHLY!!  Transfer to a clean, glass-stoppered bottle.  Store in the DARK for 20 hours.

(2) 1.5 x 10-2 M potassium iodate (standard solution):
Weigh 0.80 to 0.85 grams (~0.1 mg) of dried KIO3 into a 250 mL beaker.  Quantitatively transfer to a 250 mL volumetric flask using distilled water.  Dilute to the mark and MIX THOROUGHLY!!  Store in the dark.

(3) Unknown copper ore samples:
Weigh out four 1.3 to 1.4 gram samples (~0.1 mg) of unknown copper ore into 250 mL erlenmeyer flasks (labeled).

1. Add 10 mL 6 M HNO3 to each sample and then heat the flasks on a hot plate IN THE HOOD (remember to put a screen under each flask).  
2. If the volume becomes less than 5 mL (or if a precipitate begins to form), carefully add more 6 M HNO3.

3. Continue heating until no black solid remains.  If a black solid remains, try to crush it with a glass stirring rod (remember to rinse the glass rod when finished!).  All of the BLACK SOLID MUST BE DISSOLVED!!   If a dark, black precipitate remains at this point, consult your instructor who will add squirts of superoxol, 30 % H2O2.  At this point, you will have a whitish smooth residue on the bootle of your flask.

4. Add 10 mL of 1:1 H2SO4 and evaporate to copius white fumes of SO3, IN THE HOOD!!   

a. NOTE!!! As the volume gets low, you will start to see the center of glass flask bottom appearing  - swirl the solution, and carefully continue to boil while swirling the flask.   Don't let the volume go under 5 mL.  VERY CAREFULLY add water if necessary.    
i. A clear crystalline precipitate may form if the volume gets too low.  If this happens, immediately stop boiling the solution  and proceed as follows to dissolve the precipitate: 
1. cool the flask

2. add  water

3. heat again     

About 20 % of all samples are ruined around this point, so be cautious.  The solution is very viscous and probably contains a white precipitate.   BUMPING CAN EASILY OCCUR!!     NOTE : This solution is very acidic.   IF YOU SPILL IT, CLEAN IT UP!!!!   
5.   After the copius white fumes of SO3 are formed,   allow the solution to cool in the hood.     
6.   CAREFULLY add 10 mL water and gently boil the solution for one or two minutes (in the hood).    
7. Cool the solution.

8. With good mixing, slowly add approximately concentrated  NH3  dropwise down the side of the beaker until the deep blue color of Cu(NH3)4+2 remains. 
Be very careful, this is an exothermic reaction!   Do not add excess NH3.  
9. Cool the solution and add 3 M H2SO4  until the dark blue color just disappears.     
10. Add 2.0 mL of 85 % H3PO4.

11. Cover each sample with a watch glass or parafilm and store them until the next lab

III. Titrations For Known and Unknown – Week 2 – 10/28/08 and 10/30/08
THESE TITRATIONS SHOULD ALL BE DONE ON THE SAME DAY.  Obviously the unknown must be done first because they already occupy all of your 250 mL erlenmeyer flasks.

Titration of Unknown Copper Ore:
TREAT EACH SAMPLE SEPARATELY  (i.e. : Don't add NaI to sample # 2 till sample # 1 is completely titrated).

****FIRST, read ALL of the next paragraph!!    Have your samples of  NaI and KSCN all weighed out and the starch solution measured out  before you start the titration!!   These titrations must be done quickly to get a sharp endpoint and you won’t have time to measure anything out after you start the titration.******
1. Dissolve 2 grams NaI (iodate free) in 5 mL distilled water, and add this to the sample. (brown-yellow color)  
2. TITRATE IMMEDIATELY with the thiosulfate solution until the brown-yellow iodine color is no longer distinct (coffee mocha color).  
3. Add 3 mL starch indicator solution (purple-black color).  Addition of the starch solution too soon will make the end point harder to detect.  
4. Titrate until the starch-purple/black color begins to fade to a pinkish color.  
5.  Add 1 gram KSCN and complete the titration until the solution is white.  

The end point is reached when the starch-purple/blue color disappears and the solution appears white (the solution itself is colorless but it appears white due to the presence of a white precipitate).  The white color should persist for 15 seconds  (air oxidation of I- will slowly cause the reappearance of the starch-blue color, especially in acid solution).   

6,  Add the thiosulfate solution slowly near the equivalence point because the reaction rate is slow (wait 5 to 10 seconds between additions of each drop).

Standardization of Thiosulfate Solution:
1. Pipet four 25.00 mL aliquots of the KIO3 solution (that you made last week) into four 250 mL erlenmeyer flasks.  
***Once again completely finish one trial before beginning the next (store the samples which are not being used in the dark).   Read all of the next paragraph before beginning your titrations.***
2. Add 2 grams NaI (iodate free). (dark iodine color)  
3. When solution is complete, add 10 mL 1.0 M HCl.   
4. TITRATE IMMEDIATELY  with the thiosulfate solution until the color becomes pale yellow.   
5. Add 5 mL of the starch solution (blue color) and titrate to the disappearance of the starch-blue color so that it becomes colorless.   

HINT: the dark blue/black solution will start to become slightly transparent as you near the endpoint.  The solution should remain COLORLESS for 15 seconds.   

6. Once again, add the thiosulfate solution slowly near the equivalence point.  You should be able to measure this end point to within 1/2 drop of the true equivalence point.

-----------------------------------------------------------------------------------------------------------------------------------------

For your results:
Report the average % Cu in the copper ore.  Also report the standard deviation and the relative standard deviation

for both the standardization and the unknown analysis.

