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

Name:........................................                          Nummer:............

Task 9
                                                                                                  14 points
Qualitative analysis of seven pure soldis
Find out the identity of seven different solids. Of each of the samples you have about 250 mg at your hand for analysis, filled into Eppendorf tubes (numbered 1 to 7).
Additionally you may use the following reagents and other auxiliary devices (the plastic Pasteur-pipettes carry labels with the abbreviations in brackets):

3 mL 1% AgNO3 (AG)

3 mL 1M HNO3​ (SAL)
3 mL 2M NH3 (NH3)
1 mL 0,1M KI (KI)

2 mL 2,4-dinitrophenylhydrazine-solution (DNPH)

2 mL ethanol (ET)
1 MgO-rod
1 spot test plate (with white and black background)

7 empty plastic Pasteur-pipettes
3 test tubes
1 test tube holder
1 Co-glas

1 burner
In addition, the following facts are known about the samples top be identitfied:

· 5 compounds are salts, consisting of one kind of cation and one kind of anion each. 

· 3 of the anions contain sulfur.

· One salt contains an organic anion.

· Four cations derive from main group elements.

· One organic compound contains two identical functional groups and aside from that, two phenyl rests.
· One organic compound has the molecular formula C6H6O3. A molecule of this substance possesses the symmetry element C3.

Write your analysis result, consisting of (constitutional) formulae and the names of the compounds, as well as arguments for the identification into the table on the answer sheet. 
Task 10                                                                                                   14 points
Quantitative determination of the main components of alloys in Euro-coins
General – principle of the method
The most important metals, of which Euro-coins are made of, are copper and nickel, of minor importance is zinc. The quantitative determination of the former two metals mentioned is to be performed in this task. Copper is determined by iodometrical titration, nickel by absorption photometry. 
A 1 €-coin (m = 7.50 g) was dissolved in nitric acid, die solution concentrated and then diluted with water, so that the total volume amounts to 150 mL.  25.0 mL of this solution were filled into your 100 mL measuring flask. The metals appear as Me2+(aq) , the anion is nitrate. 

Fill the flask with water up to the mark and shake well. 
8.1.
Write a balanced redox equation for the dissolution of the metals (Cu, Ni, Zn = Me) into the box on your answer sheet.
Procedure for the determination of Cu2+
10.00 mL of the homogenized solution are pipetted into the titration flask. 20 mL of KI-solution 10% (test tube with mark), 5 mL HNO3 1 M (5 mL measuring pipette), and about 20 mL deionized water are added. The titration flask is covered with a watch glass and put into the dark for ten minutes.
Subsequently the solution is titrated with Na2S2O3-solution (0.100 mol/L) until the suspension becomes bright yellow. Now add, using the glass Pasteur-pipette some 2 mL of starch solution and titrate, until the suspension turns colorless. 
Your answer sheet should contain:

8.2.
A suitable mean value fort he titration volume,

8.3.
the balanced redox equations Cu2+/I-  and I2/S2O32-,

8.4.
a calculation for the mass percentage of Cu in the 1 €-coin and the result of the latter. 
Procedure for the determination of Ni2+
The following diagram (next page) shows the absorption curves of a 0.1 M Ni(NO3)2- and a 0.1 M Cu(NO3)2-solution (measured against water) in the region of 300 nm to 800 nm.

8.5. Write the wave length, which you expect of being suitable for performing your measuring of Ni2+ into the box on your answer sheet. 
Produce a series of dilutions of your nickel standard (c = 0.100 M)  by pipetting 0, 2.00, 4.00, 6.00, 8.00 und 10.0 mL (2 mL-volumetric pipette) into test tubes, then adding 10, 8.0, 6.0, 4.0, 2.0 and 0 mL of water (10 mL-measuring pipette). Mix carefully. Fill some mL of your original sample into a cuvette, and go to one of the photometers. There you should measure the absorptions of the calibration solutions and of the sample solution at the wave length chosen. 
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Additionally your answer sheet should contain
8.6.
a table with values of the respective nickel concentrations of the standars and the matching absorption values,

8.7.
the absorption of the sample solution,
8.8.
a diagram A versus c(Ni2+) on cross section paper,
8.9.
a calculation for the mass percentage of Ni in the 1 €-coin and the result of the latter.

Task 11
12 points
Synthesis of 1,4-di-t-butyl-2,5-dimethylbenzen

General:

You will perform a Friedel-Crafts-alkylation with 1,4-dimethoxybenzen and 2-methyl-2-propanol (t-butanol). Concentrated sulfuric acid in equimolar amount is used to produce the electrophil. The product is purified by recrystallisation, and the purity is checked by thin layer chromatography as well as by the determination of the melting point. 

Reaction equation:


Procedure:

1.95 g of 2-methylpropan-2-ol were weighed in a 50-mL-Erlenmeyer flask. Add the 1.50 g 1,4-dimethoxybenzen (from test tube „Di“) and 5 mL glacial acetic acid (from test tube „EE“), and also a stirring rod. Place the Erlenmeyer flask into an ice-water-bath (400 mL-beaker) on a magnetic stirrer and cool down the content to about 5oC (check with the thermometer). At the same time also place the test tube with 7.5 mL concentrated sulfuric acid (test tube „S“) into the ice-water-bath. Reaching 5°C, start with the addition of sulfuric acid. For this purpose you should add the acid with the glass Pasteur-pipette in a way, that the temperature will not exceed 20oC. The total addition time should be maximum 10 minutes during which the mixture is stirred vigorously. 

During the addition a solid product will precipitate. If then it is no more possible to stir using the magnetic stirrer, you should shake the flask after each addition of acid. After finishing the addition of sulfuric acid, the flask is removed from the ice-water-bath and the stirring (shaking) is continued for another 15 minutes at room temperature. 

In working up, the Erlenmeyer flask is put again into the ice-water-bath, and some pieces of ice are added to the reaction mixture. Stirring well, the flask is filled with water. The solid product is filtered off by suction filtration using a glass frit, washed twice with cold water, and then dried by sucking air through the frit. 
Meanwhile, the Erlenmeyer flask is cleaned with a kim wipe paper, the crude product is put back into the flask and recrystallised from ethanol.
For this purpose about 15 mL of ethanol (flask „EtOH“) are added, whereby the product should dissolve by heating. It may be necessary to add some more mL of ethanol. The hot solution is allowed to cool down slowly to room temperature, then it is put into the ice-water-bath for another 5 minutes. Then, the product is filtered off by suction filtration (the frit has to be cleaned using kim wipe paper). It is washed with some ethanol and dried by suction. 
The product is placed on a pre-weighed watch glass and handed over to the supervisor for drying   (drying time: 30 minutes at 70oC). 

You will receive your product back after drying. Now determine the yield and the melting point. 
The TLC-check may be performed now or even before drying..

Put a small amount of the product (a top full of the micro spatula) into the empty Eppendorf tube 2. The Eppendorf tube 1 contains a small amount of 1,4-dimethoxybenzen. Dissolve both samples in 3-5 droplets of acetone (plastic pipette „Ac“), and apply the two solutions on to the TLC-plates using glass Pasteur-pipettes. Remove the acetone by using a hair dryer. Develop the TLC-plates using petroleum ether as mobile phase.  

Protocol:

9.1. Deliver the final product to the supervisor.
9.2. Calculate the theoretical yield (answer sheet).
9.3. Calculate your yield in g and in % of the theoretical yield (answer sheet).

9.4. Write down the melting point (answer sheet).
9.5. Hand in the TLC-plate with your number to the supervisor.
9.6. Write down the Rf-values fort he starting substance and fort he product (answer sheet).
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