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Task 8	42.5 bp  ≙  16 rp
Synthesis of a white powder out of the natural identic compound „vanillin“
	8.1	Show the lab assistant the crude product and wait for confirmation.

	Crude product was present:	0-3 bp

	8.2	Write down the equation for the synthesis. Use constitutional formulae for this purpose.

	[image: D:\Schule_privatDatensicherung_20.8.2015\Schule_Uni_20.8.2015\Chemie\Bundeskoordinatorenteam_Olympiade\Bundeswettbewerb2017\Wettbewerb\Praxis\Reaktion.png]	2 bp



	8.3	Calculate your yield in g and % of the theoretical mass.

	mass tara: 10.3g	 mass product:  1.5 g			0-19 bp*
m =  				2 bp
appearance of product: 	0-3 bp


*yield >= 30% – 19 bp          yield < 30%:    
	8.4	Determine and write down the melting point.

	118-124°C	0-3 bp

	8.5	Determine and write down your Rf values....

		Rf-value starting material:	0.76			1 bp
	Rf-value product:		0.65			1 bp
Criteria fort he TLC plate: 2 lines (1bp), labeling (1bp), 
spot size and spot labeling (3bp)	5 bp

	8.6	Explain verbally and with an equation why the use of NaOH in the first step is necessary.

		[image: D:\Schule_privatDatensicherung_20.8.2015\Schule_Uni_20.8.2015\Chemie\Bundeskoordinatorenteam_Olympiade\Bundeswettbewerb2017\Wettbewerb\Praxis\Reaktion.png]
[bookmark: _GoBack]	The addition of NaOH causes an acid base reaction between the phenol (acid) and base NaOH. The resulting sodium phenolat is dissociated in water and exhibits a higher solubility caused by the ionic charge.										2 bp

	8.7	Explain the reason for the different Rf-values between starting material and product.

	The different Rf-values reflect the different polarities between starting material (less polar) and the product (more polar). The product exhibits a hydroxyl group which has a stronger interaction with the polar stationary phase. Thus the Rf-value of the product is decreased.				1.5 bp


Task 9	52 bp  ≙ 8 rp
Qualitative Analysis
	9.1	Complete the table according to your analysis results.

	Sample no.
	formula
	reasons

	1A
	CuCO3
2bp  2bp
	Cu2+: natural color, flame color, 
color of the precipitate with hydroxide ions  	1 bp
CO32-: reaction wih HNO3  	1 bp

	1B
	FeSO4
3bp   4bp
	Fe2+: natural color, color of the precipitate with hydroxide ions, reaction with KMnO4	1 bp
SO42-: reaction with neutralized Ba(OH)2	1 bp

	2
	Ba(OH)2
2bp   2bp
	Ba2+: flame color + natural color (colorless)	1 bp
OH-: reaction with AgNO3	1 bp

	3
	CaC2O4
3bp   4bp
	Ca2+: flame color, 
sample is not soluble in water	1 bp
C2O42-: reaction with acidic KMnO4 -solution	1 bp

	4
	CrCl3
3bp   2bp
	Cr3+: natural color, 
color of the precipitate with hydroxide ions, 
color of the precipitate with sulfide ions	1 bp
Cl-: color of the precipitate with AgNO3	1 bp

	5
	ZnI2
3bp   2bp
	Zn2+: color of the precipitate with sulfide ions	1 bp
I-: color of the precipitate with AgNO3	1 bp

	6
	Al(NO3)3
4bp   2bp
	Al3+: natural color (colorless), precipitate with hydroxide ions is soluble in excess of hydroxide ions 
+ no precipitation with sulfide ions	1 bp
NO3-: no precipitation with Ag+ or Ba2+	1 bp





Task 10	53 bp ≙ 16 rp
Quantitative Analysis: Determination of a complex formation constant
	10.1	Write down your titration volume (average value).

	V = 9.62 mL	0-16 bp*

	10.2	Calculate the concentration of your potassium permanganate solution.

	c(C2O42-)=0.005M  0.125 mmol C2O42- in 25mL  0.05 mmol MnO4- necessary
c(MnO4-) = 0.05 mmol/9.62 mL = 0.0052 mol/L	2 bp

	10.3.	Write down your titration volume (average value).

	V = 9.42 mL	0-16 bp*

	10.4.	Calculate the concentration of your iron(III) chloride solution.

	n(MnO4-) = 0.0052 mol/L · 9.42 mL = 0.049 mmol  n(Fe3+) = 0.245 mmol	1 bp
c(FeCl3) = 0.245 mmol/25.0 mL = 0.0098 mol/L	1 bp


*: 
  	
 
  	   
	10.5.	Write down the measured absorption values and the calculated concentrations of FeCl3 on the evaluation sheet and hand it over to the lab assistant.


points for the photometry: 0.5 bp per measurement 	max 2.5 bp
absorptions (example with correct values): 
1: 0.203 – 2: 0.342 - 3: 0.490 – 4: 0.585 - 5: 0.663 ; rating for each measurement:
  	max. 12.5 bp
 
measurement less accurate: 0 bp

Example for computer evaluation on the last page
	10.6.	Calculate and   using these numeric values.

	d = 1cm
 	1 bp

	1 bp
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Auswerteblatt zu Aufgabe 10 fiir Platznummer

Stammldsungen c(FeCly)= 9,80E-03 |mol/L c¢(KSCN)=  3,24E-03 mol/L
EprNo c(FeCl;)  c(SCN-) c(Fe**)-c(SCN")/A c(Fe**)+ ¢(SCN") Ay,
1 9,80E-04 3,24E-04 1,56E-06 1,30E-03 0,203
2 1,96E-03 3,24E-04 1,86E-06 2,28E-03 0,342
3 2,94E-03 3,24E-04 1,94E-06 3,26E-03 0,490
4 3,92E-03 3,24E-04 2,17E-06 4,24E-03 0,585
5 490E-03 3,24E-04 2,39E-06 5,22E-03 0,663
Anstieg | 2,015E-04 [mol/L
Ordinatenabschnitt | 1,328E-06 [mol/L
3,0E-06
2,5E-06
2,0E-06
1,5E-06 -
1,0E-06
5,0E-07
0,0E+00
0,0E+00 1,0E-03 2,0E-03 3,0E-03 4,0E-03 5,0E-03 6,0E-03

Hinweis 1,00E-01 bedeutet 1,00-107*









Auswerteblatt zu Aufgabe 10 für  Platznummer Muster

Stammlösungen c(FeCl

3

)= 9,80E-03mol/L c(KSCN)= 3,24E-03mol/L

Epr No c(FeCl

3

) c(SCN-) A

457

1 9,80E-04 3,24E-04 0,203

2 1,96E-03 3,24E-04 0,342

3 2,94E-03 3,24E-04 0,490

4 3,92E-03 3,24E-04 0,585

5 4,90E-03 3,24E-04 0,663

Anstieg mol/L

Ordinatenabschnitt mol/L

Hinweis 1,00E-01bedeutet 1,00⋅10-1

2,015E-04

1,328E-06

c(Fe3+)+c(SCN-)

1,30E-03

2,28E-03

3,26E-03

4,24E-03

5,22E-03

c(Fe3+)⋅c(SCN-)/A

1,56E-06

1,86E-06

1,94E-06

2,17E-06

2,39E-06

0,0E+00	

5,0E-07	

1,0E-06	

1,5E-06	

2,0E-06	

2,5E-06	

3,0E-06	

0,0E+00	 1,0E-03	 2,0E-03	 3,0E-03	 4,0E-03	 5,0E-03	 6,0E-03	
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Auswerteblatt



		Auswerteblatt zu Aufgabe 10 für 										Platznummer				Muster





		Stammlösungen				c(FeCl3)=		9.80E-03		mol/L		c(KSCN)=		3.24E-03		mol/L





		Epr No		c(FeCl3)		c(SCN-)		c(Fe3+)⋅c(SCN-)/A				c(Fe3+)+c(SCN-)				A457

		1		9.80E-04		3.24E-04		1.56E-06				1.30E-03				0.203

		2		1.96E-03		3.24E-04		1.86E-06				2.28E-03				0.342

		3		2.94E-03		3.24E-04		1.94E-06				3.26E-03				0.490

		4		3.92E-03		3.24E-04		2.17E-06				4.24E-03				0.585

		5		4.90E-03		3.24E-04		2.39E-06				5.22E-03				0.663



								Anstieg		2.015E-04				mol/L



								Ordinatenabschnitt		1.328E-06				mol/L













		Hinweis		1.00E-01		bedeutet		1,00⋅10-1



0.001304	0.002284	0.003264	0.004244	0.005224	1.56413793103448E-6	1.85684210526316E-6	1.944E-6	2.17107692307692E-6	2.39457013574661E-6	

Blatt1

		FeStamm		7.76E-03		mol/L		KSCN		3.02E-03		mol/L

		Epr No		V(Fe3+)		V(SCN-)		V(Gly)		V(HNO3)		V(ges)		c(Fe3+)		c(SCN)

		B		3		0		0		7		10		2.33E-03		0.00E+00

		1		1		1		0		8		10		7.76E-04		3.02E-04

		2		2		1		0		7		10		1.55E-03		3.02E-04

		3		3		1		0		6		10		2.33E-03		3.02E-04

		4		4		1		0		5		10		3.10E-03		3.02E-04

		5		5		1		0		4		10		3.88E-03		3.02E-04

		G		2		1		1		6		10		1.55E-03		3.02E-04

		Durchführung 25.4.

		FeStamm		7.38E-03		mol/L		KSCN		3.11E-03		mol/L		Glycin		2.91E-03

		Epr No		V(Fe3+)		V(SCN-)		V(Gly)		V(HNO3)		V(ges)		c(Fe3+)		c(SCN)		c(Glycin)		cFe+cSCN		cFe*cSCN/A		A

		B		3		0		0		7		10		2.21E-03		0.00E+00		0.00E+00		2.21E-03		ERROR:#DIV/0!		0

		1		1		1		0		8		10		7.38E-04		3.11E-04		0.00E+00		1.05E-03		1.33E-06		0.172

		2		2		1		0		7		10		1.48E-03		3.11E-04		0.00E+00		1.79E-03		1.54E-06		0.299

		3		3		1		0		6		10		2.21E-03		3.11E-04		0.00E+00		2.53E-03		1.62E-06		0.426

		4		4		1		0		5		10		2.95E-03		3.11E-04		0.00E+00		3.26E-03		1.80E-06		0.511

		5		5		1		0		4		10		3.69E-03		3.11E-04		0.00E+00		4.00E-03		1.93E-06		0.595

		G		2		1		1		6		10		1.48E-03		3.11E-04		2.91E-04		1.79E-03		1.49E-06		0.309

				20

																				0.0001964786		epsilon		5089.6117816403

																				0.0000011462		K		171

																		Komplex in G				6.07E-05		mol/L

																		Freies Fe^3+ in G				1.42E-03

																		c(FeGly)				2.73E-07

																		c(Gly) frei				2.91E-04

																		K(FeGly)				0.66



0.001049	0.001787	0.002525	0.003263	0.004001	1.33440697674419E-6	1.53523745819398E-6	1.61632394366197E-6	1.79661839530333E-6	1.92872268907563E-6	

Blatt1 (2)

		Durchführung 15.5

		FeStamm		8.36E-03		mol/L		KSCN		3.00E-03		mol/L		Glycin		3.01E-03

		Epr No		V(Fe3+)		V(SCN-)		V(Gly)		V(HNO3)		V(ges)		c(Fe3+)		c(SCN)		c(Glycin)		cFe+cSCN		cFe*cSCN/A		A

		B		3		0		0		7		10		2.51E-03		0.00E+00		0.00E+00		2.51E-03		ERROR:#DIV/0!		0

		2		2		1		0		7		10		1.67E-03		3.00E-04		0.00E+00		1.97E-03		1.53E-06		0.328

		3		3		1		0		6		10		2.51E-03		3.00E-04		0.00E+00		2.81E-03		1.65E-06		0.457

		4		4		1		0		5		10		3.34E-03		3.00E-04		0.00E+00		3.64E-03		1.71E-06		0.587

		5		5		1		0		4		10		4.18E-03		3.00E-04		0.00E+00		4.48E-03		1.98E-06		0.633

		G		2		1		1		6		10		1.67E-03		3.00E-04		3.01E-04		1.97E-03		ERROR:#DIV/0!

				19

																				0.0001696127		epsilon		5895.7833625343

																				0.0000011693		K		145

																		Komplex in G				0.00E+00		mol/L

																		Freies Fe^3+ in G				0.00E+00

																		c(FeGly)				1.67E-03

																		c(Gly) frei				-1.37E-03

																		K(FeGly)				ERROR:#DIV/0!



0.001972	0.002808	0.003644	0.00448	1.52926829268293E-6	1.64638949671772E-6	1.70902896081772E-6	1.98104265402844E-6	

Blatt1 (3)

		Konz. der Eisen(III)-Stammlösung						9.80E-03				mol/L		KSCN		3.24E-03		mol/L

		Epr No		V(Fe3+)		V(SCN-)		V(HNO3)		V(ges)		c(Fe3+)		c(SCN)		cFe+cSCN		cFe*cSCN/A		A

		B		3		0		7		10		2.94E-03		0.00E+00		2.94E-03		ERROR:#DIV/0!		0

		1		1		1		8		10		9.80E-04		3.24E-04		1.30E-03		1.56E-06		0.203

		2		2		1		7		10		1.96E-03		3.24E-04		2.28E-03		1.86E-06		0.342

		3		3		1		6		10		2.94E-03		3.24E-04		3.26E-03		1.94E-06		0.49

		4		4		1		5		10		3.92E-03		3.24E-04		4.24E-03		2.17E-06		0.585

		5		5		1		4		10		4.90E-03		3.24E-04		5.22E-03		2.39E-06		0.663

				18		5		37

																		0.0002015407		epsilon		4962

																		0.0000013283		K		152













0.001304	0.002284	0.003264	0.004244	0.005224	1.56413793103448E-6	1.85684210526316E-6	1.944E-6	2.17107692307692E-6	2.39457013574661E-6	
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