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

Task 7
16 points
Mixed inorganic and organic qualitative analysis 
8 solids and 2 aqueous solutions must be identified. 0.5 g of each of the solid samples were placed into an Eppendorf tube, about 1.5 mL of each solution were filled into a plastic pipette and sealed afterwards. The numbered samples are ready for analysis. This analysis is carried out using spot tests on a white or black plastic pad.
4 of the unknowns (solid or dissolved) can be found among the following organic substances: 
sorbite (hexanhexol), starch, pyrogallol (1,2,3-benzentriol),

citric acid (3-carboxy-3-hydroxy-pentandioic acid).

The following information about the inorganic substances is available: 
· 4 compounds contain the element iron in the oxidation numbers +2 or +3.
· 2 compounds are complexes.
· One of the ions from the first or second group of the periodic table acts as cation in four different samples. 
· Three of the occurring anions contain the same element, either in oxidation number +6 or +4. 
Additionally to the samples themselves you have some other devices for identification:
1 MgO-rod, burner, 8 empty Eppendorf tubes (1.5ml)
1.5 ml of the following solutions in a sealed plastic pipette: 
1% AgNO3 

0.05M K2Cr2O7
4M H2SO4
3% H2O2
0.1M BaCl2
5% NaHCO3
Write the names and draw the formulae (except starch) of the identified compounds into the table of the answer sheet. Give sufficient argumentation for your proposition. 
Task 8                                                                                                     14 points
Part A: Determination of the „active chlorine“ of a 
sodiumhypochlorite solution by iodometrical titration 
General – principle of the method
Sodiumhypochlorite (Na+OCl-) acts as bleaching agent, because it is a strong oxidant in acidic environment. It generates elemental chlorine reacting with chloride ions.
In this determination the oxidising action of OCl- upon iodide-ions is used, whereby iodine is formed which may be determined iodometrically in the usual way. 
Procedure
Your sample is a solution of NaOCl in a plastic bottle. Dilute this sample 1:10 using a 10 mL volumetric pipette and a 100 mL volumetric flask. 
10,00 mL of the diluted solution are pipetted into a titration flask, and about 20 mL KI-solution (10%), about 20 mL H2SO4 (2 mol/L), and about 20 mL of deionised water are added. An ordinary test tube has roughly a volume of 20 mL. Place the titration flask into a dark room for about 5 minutes. 
After that time titrate with Na2S2O3-solution (0.100 mol/L) until the colour of the solution turns to a bright yellow. Now add 2 mL of starch solution (Pasteur pipette) and titrate to a colourless solution. 
Your answer sheet should contain:
8.1.
A suitable mean value fort he correct titration volume,
8.2.
the right stoechiometrical figures to balance the given redox equations, 
8.3.
a calculation for the concentration of OCl- in the original sample in mol/L and the result of this calculation,
8.4.
a calculation which leads to the percentage by mass of Cl2 („active chlorine“) which is liberated by the reaction between hypochlorite and hydrochloric acid, and the result of this calculation.  
Part B: Photometrical determination of the 

absorption coefficient of an indicator
In this task you should determine the absorption coefficient of an indicator in its acidic and in its basic form. The indicator in question is bromothymol blue with pKIND = 7.0. 

The acidic form (HBT) is yellow with λMAX = 433 nm, the basic form (BT-) is blue with λMAX = 616 nm. You are given a stock solution of the sodium salt of bromothymol blue (M = 646.4 g/mol) in water with c* = 200 mg/L. this solution cannot be used directly, because on the one hand it is green, on the other hand it is far to concentrated for measurement. It must be diluted in a suitable way, for  this purpose you are given four different solvents for choice: 
· HCl, c = 0.010 mol/L
· NaOH, c = 0.010 mol/L
· H2O
· NaH2PO4, c = 0.050 mol/L + Na2HPO4, c = 0.050 mol/L (pKA(H2PO4-) = 7.2)

Prepare three dilutions (1:20, 1:10 and 1:5) for the determination of ε(HBT), and ε(BT-) respectively by choosing a suitable volume of indicator stock solution, and a suitable solvent so that the total volume is 20. For this purpose you have a 5 mL and a 10 mL graduated pipette and test tubes at hand. Additionally, you have for use four 1 cm cuvettes and a photometer. In each case, measure the absorption against water.
Accordingly fill into your answer sheet: 
8.5.
Which solvent(s) must be chosen fort he dilution?
8.6.
Which volumes must be chosen to dilute the stock solution?
8.7.
Write the measured values for the absorption of six solutions into the table. 
8.8.
Calculate the respective values for ε(HBT) and ε(BT-), and also calculate the mean values. Choose the unit L.mol-1.cm-1.

Task 9
10 points
Organic synthesis
Principle
Starting from an aromatic aldehyde (salicylic aldehyde) and an aromatic amine (p-toluidine) Schiff’s base is produced which subsequently is reduced to the secondary amine 2-(4-tolylamino-methyl)benzenol using sodium borohydride. The amine is purified by recrystallization, and the degree of purity is checked by thin layer chromatography and by the determination of the melting point.
Reaction equation:


Procedure:

Before starting with the synthesis, bring one crystal of the p-toluidine from the Erlenmeyer flask into the Eppendorf tube #1, and one droplet of salicylic aldehyde into the Eppendorf tube #2 (you will need both for TLC). 1.10 g p-Toluidin were placed into the 100 mL Erlenmeyer flask, and are now dissolved in 20 mL of water free ethanol. Swivelling the flask add 1.25 g of salicylic aldehyde using a Pasteur pipette. This addition should last for about 5 minutes. The reaction mixture turns yellow, and towards the end of the addition Schiff’s base precipitates as a yellow solid (if not, you may scratch the wall of the Erlenmeyer flask with a glass rod). 
Let stand for about 10 minutes, shaking from time to time. Meanwhile prepare an ice-water bath, and cool down the reaction mixture to +5oC (thermometer). A small amount of this yellow intermediate is placed into the Eppendorf tube #3.

After that you add using a spatula within 5 minutes the whole amount of solid sodium borohydride. The temperature should remain at +5oC. Shake well after each addition.   
Towards the end of this procedure the yellow colour will vanish and you will observe a white precipitate (turbulence). At the bottom of the flask you may see some surplus of sodium borohydride. Shake the flask for another 5 minutes to complete the reaction.
For working up the reaction mixture (Erlenmeyer flask remains in the ice-water bath) 5 mL of deionised water are cautiously added, and subsequently glacial acetic acid is used to destroy the surplus of sodium borohydride (in total 1 – 2 mL acid, added in drops). The pH of the final mixture should be around 5.
The precipitate is filtered off under vacuum using a glass frit, then washed with 3 mL of ethanol and dried by suction.
Clean the Erlenmeyer flask by wiping with a paper towel, then pour the crude product back into this Erlenmeyer, and recrystallize using ethanol/water (1:1) (maximum required volume: 10 mL). When the substance has dissolved completely in the hot solvent, it is cooled down slowly at the beginning, then replaced into the ice-water bath. 
The purified product is filtered off under vacuum using a glass frit (meanwhile cleaned using a paper towel), and dried by suction.

Place some crystals of the product into the Eppendorf tube #4. 

The main bulk of the product is placed on a pre-weighed watch glass with your number and handed over to the supervisor for drying (drying time 20 minutes, temperature 90oC).

You receive your product back after drying. Determine the yield and the melting point.
The 4 substances in your Eppendorf tubes are dissolved in 1-2 droplets acetone, and these solutions are applied to a TLC-plate in the usual way. Acetone is removed using a blow-dryer. The chromatogram is developed using the solvent system heptane : ethyl acetate = 3:1.

Protocol:

9.1 Hand over the product to the supervisor.
9.2 Calculate the theoretical yield (answer sheet).
9.3 Calculate your yield in g and in % of the theory (answer sheet).
9.4 Give the melting point (answer sheet).
9.5 Hand over the TLC-plate with your number to the supervisor.
9.6 Write down the Rf-values of p-toluidine, salicylic aldehyde, Schiff’s base and of your product (answer sheet).
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