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Problem 11: ....../......../13


  Total:     .........../40

Name:........................................                          Number:............

Problem 9
                                                                                                 13 points
Qualitative Analysis of inorganic mixtures
In the Eppendorf tubes 1 to 3 you will find mixtures of inorganic solids, where each of these mixtures consists of three different substances. The following nine compounds are components of the three mixtures:
ammonium sulphate
barium carbonate
iron(II) sulphate
potassium chloride
potassium hexacyanoferrate(III)

lithium chloride
sodium iodide
nickel(II) sulphate
zinc(II)-sulphate
Aside from the reagents and devices named below may be used (the plastic Pasteur pipettes are labelled with the abbreviations given in brackets).  
1.5 mL 1% AgNO3 (AG)

3 mL 1M HNO3​ (S)
3 mL 1M NaOH (OH)
1.5 mL 0.1M Ba(NO3)2  (BA)

1 MgO-rod
1 spot test plate (with white and black background)

3 empty plastic Pasteur pipettes
3 empty Eppendorf tubes
6 test tubes
1 test tube holder
1 plastic spatula
1 burner
Write the results of your analysis (formula of the compounds) as well as the required reasoning for identification into the table on your answer sheet. 
Problem 10                                                                                              14 points
Quantitative determination of calcium in a mineral
General – principle of the method
The sample in question derives from a calcium containing mineral which contains magnesium in comparable quantities. A popular method to determine Ca2+ besides Mg2+ could be the titration with EDTA using the indicator calcon-carboxylic acid. Another possibility is the separation of calcium as oxalate precipitate which, subsequently dissolved, may be titrated with KMnO4 in acidic medium. 
Procedure
After filling up your flask and homogenizing its content, 10.00 mL are taken out and pipetted into a 250 mL beaker.  Add 50 mL of water and 1 droplet phenolphthalein solution. Then NH3 (2 mol/L) is added until the solution turns pink (slightly alkaline). After addition of a boiling stone the solution is heated to boiling. 
Turn off the burner and add in portions 10 mL (5 full strokes with the glass Pasteur pipette with grey suction cup) of an ammonium oxalate solution (0.25 mol/L) under constant stirring of the hot solution. After that the glass rod should remain in the beaker (lean it into the beak-shaped spout), cover the beaker with a watch glass using two „rubber riders“, and heat 10 minutes to boiling.
A round shaped filter is placed into a funnel in a way that the filter fits exactly the funnel walls. The precipitate is filtered off from the hot solution (using the rubber fingers), whereby the suspension is poured alongside the glass rod. The filtering process must be performed in a quantitative way, that means not even one droplet must be lost running down on the outer wall of the beaker.  Then the precipitate and the filter are washed three times with water (the surplus of oxalate must be washed away completely).
After that the filter with the precipitate is placed into a titration flask, 50 mL of H2SO4 (2 mol/L), 25 mL of water (test tube), and a boiling stone are added, then the solution is heated to boiling. The flask is removed from the Ceran-plate, and the hot solution is titrated with KMnO4-solution (0.0200 mol/L). The equivalence point is reached when the solution remains pink for at least 10 seconds. Repeat the titration.
Hint: The filtration and washing process last very long. It makes sense to work on another task in the meantime (e.g. qualitative analysis)..

Your answer sheet should contain:

10.1.
a suitable (mean )value of the titration volume, 

10.2.
balanced reaction equations for precipitation and titration, 
10.3.
a calculation for the mass of CaCO3  in the volumetric flask and the result of it.
Problem 11
13 points
Synthesis of 1,2,3,4-tetrahydrocarbazole
The synthesis of 1,2,3,4-tetrahydrocarbazole follows the scheme of the indol synthesis by E. Fischer.  The phenyl hydrazone of a enolisierbaren aldehyde or ketone is generated and subsequently cyclisiert. The ring closing runs via an „aza-Cope-rearrangement“, where NH3 is split off.


Procedure:

Synthesis of the  des phenyl hydrazone of  cyclohexanone:

2.45 g cyclohexanone (already weighed in the 100 mL beaker) are dissolved 7.5 mL of 20% ethanol (test tube: 20% EtOH). To 2.7 g phenyl hydrazine (test tube: phenyl hydrazine) 15 mL of 50%  acetic acid (test tube: 50% HAc) are added, and the two solutions are unified by stirring with a glass rod. The resulting precipitate is filtered off after 10 minutes (constant stirring) using a glass sintered crucible. It is washed with cold water (5 mL) and cold ethanol (5 mL), and dried by suction as well as possible.  

A small amount of the crude product is placed into Eppendorf tube 1 and kept for TLC.
Cyclisation to 1,2,3,4-tetrahydrocarbazole
Prepare a boiling water bath in a 400 mL beaker.
In the 100 mL Erlenmeyer flask you find 10 g of polyphosphoric acid. You add the crude product from step one dried by suction, and mix by stirring with the glass rod.  After a short time the reaction starts which can be observed by the dark colouring, the eruption and instant heating up. The reaction mixture becomes homogeneous. The flask is immediately immersed into the boiling water bath (use the rubber fingers), which has been removed from the Ceran-plate before. Leave the Erlenmeyer flask in the water bath until the reaction has died away (about 10 minutes in the water bath). After cooling down a bit 25 mL of water are added using a measuring cylinder. 
 (If the reaction does not start the Erlenmeyer flask is to be put into the boiling water bath and observed; the change of colour and the warming up must be very quick, otherwise the reaction is not successful.
Orange crystals will develop. Stirring with the glass rod the mixture is cooled down in the cold water bath (add some ice cubes). The crude product is filtered off using the glass sintered crucible and washed with5 mL of water and 5 mL of cold ethanol. It is dried by suction.  
Recrystallisation:

The crude product is placed into the Erlenmeyer flask which has been cleaned in the meantime (first with acetone, then water, then dried with kitchen roll). Add ethanol (plastic bottle EtOH) and hang the Erlenmeyer flask in the hot water bath. You should start with about 15 mL EtOH (measuring cylinder). If there remains some not dissolved product you add a bit more of the ethanol and heat again. You continue in the same way until everything has been dissolved. After letting  the solution cool down to room temperature you additionally cool with ice water (plastic dish with water). 

The solid product is filtered off as before using the meanwhile cleaned glass filter crucible (cleaning process as before). Dry as well as possible by suction.

A small amount of the recrystallised product is placed into Eppendorf tube 2 and kept for TLC.

The product is placed on a pre-weighed watch glass and handed over to the supervisor for drying (20 minutes at 70oC).

Protocol:

11.1. Hand in the finally dried and weighed product to the supervisor.
11.2. Calculate the theoretical yield (answer sheet).
11.3. Calculate your yield in g and the percentage of theory (answer sheet).

11.4. Write down the melting point (answer sheet).
11.5. Hand in the TLC-plate with your number to the supervisor. 
11.6. Calculate the Rf-values of the intermediate and the final product (answer sheet).

























































































































































� EMBED ISISServer  ���








PAGE  
5

_1275116246

