I Chem I  -  12th Problem Assignment  - Due April 20, 2000

Note: Exam 3 is scheduled for Tuesday, April 25th. It will cover mainly the material included in the last two homework assignments (11 and 12), Chapters 18 and 19 in Rayner-Canham, plus the distributed lecture material and team problems (hint: also review Chapt. 9 on redox chemistry)

Reading:  R.-C.: Chapter 19, R.-C., pp. 455-499.
1. Problems from R.-C. due on Thursday, April 20, 2000:  

2. Chapt. 19, p. 499-502: 1, 6, 8, 12, 20, 32, 45, 49, 50.

3. Additional problems (also to be turned on April 20):

4. List the most common oxidation numbers for the transition elements of the 4th, 5th and 6th periods from Groups 4 – 11. 

5. Give the formulas, and list at least one important use, for the following compounds:

(a) titanium(IV) oxide; (b) lead chromate; (c) sodium dichromate; (d) chromium(III) oxide; (e) molybdenum sulfide; (f) tungsten metal; (g) potassium permanganate; (h) the following iron oxides: hematite, magnetite, and limonite; (i) ferric chloride; 

(j) magnesium ferrite; (k) iron porphrin (the active site of hemoglobin); (l) nickel carbonyl; (m) chalcopyrites. 

3.
Write balanced equations for the major reactions occuring in the production of iron in a blast furnace.
4. Explain, by means of d-orbital energy level diagrams, (a) why essentially all Pt(II) complexes are square planar; (b) why most Cu(II) complexes are also square planar [different explanations are needed for these two cases].

5. (a) Choose three of the following metal ions(atoms) that would be the most likely to form square planar complexes with simple monodentate ligands (explain your choice briefly):

Cr3+, Au3+, Ni0, Ni2+, Co3+, Pd2+, Rh+, Zn2+
(b) Would these complexes be paramagnetic or diamagnetic? Draw an appropriately labled energy level diagram that shows the arrangement of electrons and energy levels for these three square planar metal complexes.

(c) If CN- were available as a ligand, which of the remaining metal ions would also form a square planar complex? Explain briefly.

6. Which three of the following metal complexes would exhibit the slowest rates of ligand substitution (i.e., which would be the most “inert”)?: 

[Cr(H2O)6]3+,   [Co(H2O)6]2+,  [Mn(H2O)6]2+,  [Co(NH3)6]3+,  [Ru(NH3)6]2+
Explain your answer briefly.

7.   Draw all possible isomers of the following metal complexes [assume either tetrahedral or square planar coordination]: 



[Pt(NH3)2Cl2];   [ZnF2Cl2]2-;   [Ni(Br)(Cl)(F)(I)]2-;  [IrCl(CO)(PPh3)2]

8.   Draw structures of the following organometallic compounds:

(a) [Fe(CO)n] (choose n to be consistent with the 18 electron rule) 

(b) [Co(CO)4]n- (choose n to be consistent with the 18 electron rule)

(c) [Cr(-C5H5)(CO)n] (choose n to be consistent with the 18 electron rule)

(d) [PtCl3(CH2=CH2)]-
