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Practical Part – June 7th, 2010


Task 7: ....../......../13


Task 8: ....../......../7


Task 9: ....../......../7


Task 10: ....../......../13
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  Total:     .........../40

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

Hints

· You are given 5 hours as a maximum to solve the competition tasks.

· To achieve this you have this booklet, a booklet with answer sheets and draft paper at your hand. You may also use a non programmable calculator as well as a blue or black biro, nothing else.

· Write your answers into the corresponding boxes on the answer sheets. Only these will be collected and marked. You may keep the booklet with the problems, the information sheets and the draft paper.

· You have to wear a lab coat and safety goggles (or your optical spectacles) all the time.
· Notice  the following time schedule, only during these intervals you may use a photometer: 
Benches: 1, 2, 3, 4:

9.30-10.00

Benches: 17, 18, 19, 20:
10.00-10.30

Benches: 5, 6, 7, 8:

10.30-11.00

Benches: 21, 22, 23, 24:
11.00-11.30

Benches: 9, 10, 11, 12:
11.30-12.00

Benches: 13, 14, 15, 16:
12.00-12.30

Some data:

Atomic masses of some non metals in u:
H: 1.01

N: 14.0

F: 19.0

S: 32.0

Br: 79.9
C: 12.0

O: 16.0

P: 30.9

Cl: 35.5

I: 126.9

Ni: 58.7
KS (AgCl) = 2×10-10


KS (AgSCN) = 1×10-12 
A = ε·c·d
Task 7
                                                                                            13 Points
Qualitative Analysis
You have 3 organic samples in the containers A-C and 7 inorganic samples marked 1-7:
You have at your disposal:





label:
· KMnO4-solution (0.1M)




Mn

· ammonia solution (25%)




NH3
· 2,4-dinitrophenylhydrazin solution in H2SO4

DNPH

· Na2S (0.1M)






SUL
· HNO3 (2M)






S
· cerammonnitrat-solution (0.1M in 4M HNO3)

Ce

· pH-paper
· spot test sheet
· 3 Eppendorf-tubes
· 10 glass test tubes
· 1 magnetic stirrer
· 1 50 ml Erlenmeyer flask (+boiling stones)

Additional hints:

· Two of the organic samples are dissolved in ethanol, the third on  is an acid or the salt of an acid, dissolved in water. 
· 1H-NMR-spectra and molar masses of two samples are given.
· Two of the inorganic samples contain Na+.

· To perform the test with DNPH you should use the empty Eppendorf tubes, whereby 4 droplets of DNPH are mixed with 1 droplet of the sample.
· [image: image7.png]T
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For heating the samples you use the glass test tubes, the Erlenmeyer flask filled with water and two boiling stones and the magnetic stirrer. 

Task 8
                                                                                             7 Points
Quantitative Analysis
General
The concentration of chloride-ions may be determined by different classical titration methods which nearly all of belong to precipitation titrations. One version is to add a surplus of AgNO3 to a solution with unknown chloride concentration, and to perform a back titration of the surplus of Ag+ -ions with SCN- -ions (forming solid insoluble AgSCN).
As an indicator acts Fe3+ which forms well known complexes with the formulae [Fe(SCN)x](3-x)+ (all of them red).

Procedure
Fill the 100 mL-flask to the mark and pipette a 10 mL-aliquot into the das 250 mL beaker (high form). Add some 6 mL of HNO3 7 M (PPP) and 25.00 mL of AgNO3-solution (c = 0.0500 mol/L). Swirl the beaker fiercely (but cautiously) in order to agglomerate the precipitate Filter quantitatively into the titration flask.
Now add about 1 mL (PPP) Fe3+-solution, and titrate with KSCN-solution (c = 0.0500 mol/L) until the clear white suspension turns slightly orange. 
Repeat the determination as often as you think necessary (maximum three times). 
Protocol

8.1.
Give your titration volume.

8.2.
Calculate the chloride concentration in the flask filled to the mark. 
8.3.
On the answer sheet you will find four statements concerning the necessity of the filtration. Mark the right one.
Task 9                                                                                                        7 Points
Photometry
General
Ni2+ forms different complexes with various ligands. One of the complexes is [Ni(en)3]2+, whereby „en“ stands for ethane diamine, H2N-CH2-CH2-NH2. Your task will be to measure (and to calculate) the absorption coefficient of the complex at λMAX, which is between 500 und 600 nm. 
Procedure
The following chemicals and apparatus are at your disposal: 
test tube rack
20 mL [Ni(H2O)6]2+ (as chloride), c = 0.20 mol/L

20 mL ethane diamine-solution in water, c = 1.0 mol/L

5 mL graduated pipette
10 ml graduated pipette
3 empty test tubes (16×160)

4 plastic cuvettes (d = 1 cm)

photometer (notice the schedule!)

deionised water, tissue paper
(Some hints: measure in comparison to water, 20 nm-steps are sufficient, drawing not necessary, ε is to be calculated as mean value from 3 measurements)
Protocol
9.1.
Design a concept for your experiments to determine the absorption coefficient. Write it down in a few words (eventually as a list) in the assigned box on the answer sheet. 
9.2.
Also write down all the experimental data you need for your calculation.
9.3.
Calculate the absorption coefficient.

Task 10                                                                                                   13 Points
Synthesis of Ni(salen)

The ligand 1,2-salicylaldiimino ethane (salen or 1,2-bis-salicyliden-ethylendiamine) is a four dentate ligand and forms stable, plane-square complexes with a lot of bivalent charged metal cations of the first row of intermediate metals (Fe2+, Co2+, Ni2+ etc.). 

You will synthesize the ligand Salen, and from a part of the product fabricate the nickel-salen-complex.  

a) Synthesis of the ligand:

The salen ligand (C16H16N2O2) may be generated in a reaction between salicyl aldehyde and ethane diamine: 

Procedure:

3.0 g salicyl aldehyde were pre-weighed and put into the 100 mL-Erlenmeyer flask. You add 20 mL ethanol and heat to boiling (boiling stones!). Now add using a glass Pasteur pipette 0.75 g ethane diamine (from the test tube „en“). Immediately, or at the latest when cooling to room temperature, a yellow precipitate is formed. Finally you cool down in an ice bath for five minutes.
Filter off using a vacuum pump and a glass frit, wash twice with 5 mL ethanol each and dry by suction. Some crystals are transferred into EPPI 2 for the TLC.  

b) Synthesis of the  Ni(salen)-complex:

The complex is easily synthesized by mixing nickel(II)acetate with the salen ligand. Acetate is not only the counter ion in the starting nickel compound, but also acts as base to take away protons from the ligand:

Procedure: 

1.33 g salen are weighed into a 100 mL beaker, 40 mL methanol are added, and the mixture is heated to boiling (boiling stones). Meanwhile you put 10 mL methanol to 1.39 g nickel acetate tetrahydrate die (pre-weighed in the test tube „Ni-Ac“) in a 50 mL beaker. Heat the solution and combine the two hot solutions. It will immediately become dark red, and small crystals will precipitate. Cool down to room temperature first, then 10 minutes in an ice bath, and filter off the product using the meanwhile cleaned glass frit.   

The product is dried on a tared watch glass for 20 minutes at 80°C in a drying cabinet. 
A small amount of this complex is brought into EPPI 3 for TLC. The TLC will show whether the complex still contains salen ligand which was not converted.
The rest of the salen ligand from a) is dried for 20 minutes in a Petri disk in the drying cabinet at 80°C to determine the melting point.
c) Thin layer chromatography:

Eppi 1: one droplet of salicyl aldehyde
Eppi 2: salen ligand
Eppi 3: nickel-salen-complex

The solvent fort he samples is acetone (from the dropping bottle). 

Eluent: heptane: ethyl acetate = 2:1

Draw the starting line, the front and the interesting spots.
Calculate the Rf-values of salicyl aldehyde and salen.

If you are not content with the appearance of your TLC-plate, you may get one other plate without any deduction of points, and repeat the TLC-analysis. 
Hand in:

10.1.
Watch glass with Ni-complex
10.2.
Petri disk with salen ligand
10.3.
TLC-plate with all relevant marking
To write into the answer sheet:

10.4.
Mass of the salen ligand in g,
10.5.
melting point of the salen ligand,
10.6.
theoretical yield of the salen ligand,
10.7.
theoretical yield of the nickel complex,
10.8.
mass of the nickel complex in g and in % of theory,
10.9.
Rf-values,
10.10. and the answers to the questions there (insert Yes/No). 
















































































































































 M = 132 g/mol
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 M = 182 g/mol
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