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Task 1,   53 bp ≙ 17 rp; f = 0.32076

[image: image133.png]


                             
	1.1.  


(
(
(
(
Formula
Ti
Mn
Ni
Zn
Name

Titanium
Manganese
Nickel
Zinc



       1 bp                       1 bp                       1 bp                      1 bp


	1.2. Calculation: 

titanium: 
%(m/m) = [image: image3.png]==
e

100 = 40.0



q.e.d.

zinc:

[image: image5.png][z02"]=
n?*| = 2
V2:1077

14
1
-10712
mol/L



 ⇒ [image: image7.png]1.41-107*"in10L






With M(ZnS) = 97.4 g/mol we get 1.375 ng   q.e.d.
manganese and nickel:
48.87 + 54.94 + 58.69 + 65.41 = 227.9 g/mol   q.e.d.   3 bp



	1.3. 
2 FeTiO3 + 7 Cl2 + 6 C → 2 TiCl4 + 2 FeCl3 + 6 CO
                                           2 bp                       


	1.4.  
TiCl4 + 2 Mg → Ti + 2 MgCl2 


                                           1 bp                             

	1.5.
3 HCl + HNO3 → NOCl + 2 H2O + Cl2
                                                     1 bp                       


	1.6. Calculation:

1 t FeTiO3 are 6591 mol, they give 6591 mol Ti when 100% yield
6591×0.85×0.95 = 5322 mol, which are 2.548·105 g, or 2.55·102 kg               2 bp  



	1.7. Calculation:

2 mol FeTiO3 need 7 mol Cl2, therefore 6591 mol need 3,5 times that much, which are 23070 mol 

[image: image9.png]mrEesret e
V=" =12250
Too000



 or 2.3·103 m3                                                          2 bp


	1.8. 
3 MnO42- + 4 H+  ⇄  2 MnO4- + MnO2 + 2 H2O                                               2 bp


	1.9. 
2 MnO4- + 16 H+ + 5 C2O42-  ⇄  2 Mn2+ + 10 CO2 + 8 H2O                                1,5 bp


	1.10. 
2 MnO4- + 3 BaO2 + 4 H2O  ⇄  2 MnO2 + 3 Ba2+ + 3 O2 + 8 OH-                     2,5 bp


	1.11. Calculation:

15.3×0.02 = 0.306 mmol  MnO4- ⇒
0.765 mmol K2C2O4.H2O
⇒
140.9 mg        2 bp


	1.12. 
4 atoms Ni                                                                                                          1 bp


	1.13. Calculation:

[image: image11.png]3fE P
e o N







[image: image13.png]



            a = 352.4 pm




3 bp


	1.14. Calculation:
[image: image15.png]2d-sin® =24 with d wehave 3 sin @

R







[image: image17.png]5in20.38 = 70.85 pm







[image: image19.png]= 2804107






1 eV = 1.602·10-19 J   ⇒   E = 17.5 kEV






4 bp


	1.15.  [Zn(H2O)6]2+ + OH-  ⇄  [Zn(H2O)5OH]+ + H2O





1 bp


	1.16. Calculation:

assumption: 2nd order reaction
[image: image21.png]





40 ns : k = 2.0·109 L/mol·s


80 ns:
k = 2.0·109 L/mol·s


120 ns: k = 2.0·109 L/mol·s


160 ns: k = 2.0·109 L/mol·s


200 ns: k = 2.0·109 L/mol·s
⇒ 2. Ordnung und k = 2.0·109 L/mol·s

4 bp


	1.17. Calculation:

[image: image23.png]== (21075107





   τ = 100 ns




2 bp


	1.18. Calculation:

ΔRGθ =
 ΔRHθ - T·ΔRSθ = 0
⇒
T = ΔRHθ/ΔRSθ

T = 977 K


2 bp


	1.19. Calculation:

ΔRGθ =
 ΔRHθ - T·ΔRSθ = 283300 + 673×13 = 2.92·105 J
⇒  left side


2 bp


	1.20. Calculation:

[image: image25.png]36 =R-T-Inz<0 = Q<K






[image: image27.png]2.16- 10~




Q < 2.16·10-23 





3 bp


	1.21.  ΔRGθ =
 ΔRHθ - T·ΔRSθ







1 bp


	1.22. 











4 bp

Ti

Mn

Ni

Zn

T(°C)

1610

1400

355

960

product
CO

CO

CO2
CO




	1.23.  680°C










1 bp


	1.24. 











2 bp

ΔRGθ becomes more negativ than before.

X

Due to the gaseous metal the entropy decreases seriously. 

Due to the gaseous metal the entropy increases seriously. 

The ΔRHθ-values change seriously.




Task 2,   36 bp ≙ 12 rp; f = 0.33333  

	2.1. Calculation:

[Zn2+] = S
[OH-] = 2S
[Zn2+]·[OH-]2 = KLP
S·(2S)2 = 1.80·10-17
S = 1.65·10-6 mol/L



3 bp


	2.2. Calculation:

[OH-​] = 2S = 3.30·10-6 mol/L

pOH = -log(3.30·10-6) = 5.48



pH = 14 - pOH = 8.52








1 bp


	2.3. Calculation:

Zn(s) + 4 OH- ⇌ [Zn(OH)4]2- + 2 e-
E1° = +1.285 V
ΔG1° = -z·F·E1° = -247.97 kJ/mol

Zn2+ + 2e- ⇌ Zn(s)


E2° = -0.762 V

ΔG2° = -z·F·E2° = 147.04 kJ/mol

ΔG = ΔG1° + ΔG2° = -100.92 kJ/mol

[image: image29.png]










6 bp


	2.4. Calculation:

[image: image31.png][Zn**]-[OH ] =180 -10"%



 

pH = 9.58      
pOH = 4.42
[OH-] = 10-4.42 mol/L

[image: image33.png]


 mol/L







3 bp


	2.5. Calculation:

[image: image34.png]



[image: image36.png][[Zn(OH),]*"]=4.81-10* -1.25-107%- (107***)* =1.25-10"¢



 mol/L

S = [Zn2+] + [[Zn(OH)4]2-] = 2.50·10-8 mol/L





4 bp



	2.6.  
Taking the complex formation into account leads to a duplication of solubility.
1 bp


	2.7. Calculation:

[image: image38.png]pH = pKj —log % = 1.29 — log (1) = 1.29










1 bp


	2.8. Calculation:

[image: image40.png]K, = ——2 00 21507
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[image: image46.png]
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    ([image: image50.png]—-1.02-10°*




)

[H3O+] = [CHCl2COO-] = 5.04·10-2​ mol/L

pH = -log(7.92·10-2) = 1.297

[CHCl2COOH] = 0.1 – 5.04·10-2 = 4.96·10-2 mol/L

[OH-] = 10-(14-1.297) = 1.98·10-13 mol/L






6 bp


	2.9. Calculation:

[H3O+] = 5.04·10-2 – y

[CHCl2COO-] = 5.04·10-2 + 0.1 – y = 1.504·10-1 – y

[CHCl2COOH] = 4.96·10-2 + y

[image: image52.png]


 

(y1 = 2.302·10-1)

 y2 = 2.19·10-2
[H3O+]exact = 5.04·10-2 – 2.19·10-2 = 2.85·10-2 mol/L

pH = -log(2.85·10-2) = 1.545

[H3O+]Henderson = 10-1.29 = 5.13·10-2 mol/L

[image: image54.png]


 








11 bp


Aufgabe 3,   12 bp ≙ 4 rp; f = 0,36364 

	3.1. Calculation:

[image: image56.png]E,=a+2-B



 

[image: image58.png]=0+ 12478



 

[image: image60.png]o—0445-B



 

[image: image62.png]o—1.802-B












3 bp


	[image: image72.emf]d
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3.2. Calculation:

It is an aromat.







4 bp


	3.3. Calculation:

ΔE = (α – 0.445·β) – (α + 1.247·β) = - 1.692·β = 5.75 eV = 5.75·1.6022·10-19J = 

9.217·10-19 J










2 bp


	3.4. Calculation:

[image: image63.png]No 0020 T 238 10 6 10-Tm = 2.16 - 10~
T 0217 . 10- =2.16-107 m= 216 -107"cm




[image: image65.png]











2 bp


Aufgabe 4,   22 bp ≙ 7 rp; f = 0,31818 

	4.1.  
A: [Cr(H2O)6]3+

B: [Cr(OH)6]3-






2 bp


	4.2.  
Cr(OH)3 + 3 H+ + 3 H2O ⇄ [Cr(H2O)6]3+


Cr(OH)3 + 3 OH- ⇄ [Cr(OH)6]3- 






2 bp


	4.3.  

Cr(III)-complexes are diamagnetic. 

X  

The ligands split the octahedral field differently. 

The ligands are connected via an acid-base-reaction. 













0,5 bp


	4.4.  
[Cr(H2O)6]3+ + H2O ⇄ [Cr(OH)(H2O)5]2+ + H3O+




1 bp
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2,5 bp


	4.6.  
C: [CrCl3(NH3)3]
D: : [CrCl2ox(NH3)2]-





2 bp


	4.7.

[image: image74.emf]C
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4.8.  











7 bp
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2 bp


	4.10.  
high-spin: μ = [image: image67.png]


 = 4.9 μB; low-spin: μ = [image: image69.png]


 = 2.8 μB


1 bp


	4.11.  
high-spin: LFSE = [3(-2/5) + 3/5] Δo = -3/5 Δo = - 6 Dq 


low-spin: LFSE = 4(-2/5) Δo + P = - 8/5 Δo + P = -16 Dq + P


2 bp


Task 5,   33 bp ≙ 11 rp; f = 0.33333 



	5.1.  Structures:
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I: 2 bp
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	5.2.  
δ = 1.2 ppm: CH3 of the isopropyl group
δ = 1.3 ppm: CH3 of the ethyl ester
δ = 2.4 ppm: CH3 at the ring
δ = 2.9 ppm: H of the isopropyl group
δ = 3.7 ppm: CH2 of the ethyl ester
δ = 4.2 ppm: CH2 adjacent COOEt

δ = 7.0 ppm: aromatic H







3,5 bp


	5.3.  
compound F









1 bp


	5.4.  
nucleophilic  substitution







1 bp


	5.5.  
elektrophilic substitution







1 bp
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2 bp
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3 bp
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2 bp


	5.9.  
Sesquiterpene









1 bp
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3 bp


Task 6,   30 bp ≙ 9 rp; f = 0.30000 

	6.1.  Structures:
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	6.2.  Structures of sugars forming the same osazone:
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	6.3.  Structures D1 and D2: 

2 bp+1 bp
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	6.4.  Structures E1 and E2:

4 bp+1 bp
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	6.5.  Structures F1 and F2:

2 bp+1 bp
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	6.6.  
Galactose: 2R,3S,4S,5R







4 bp


	6.7.  Structures: 



3 bp
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