Chemistry 4000

Introduction to Inorganic Chemistry: The Different Perspectives of Bonding
Exam 3
Name:

Show your work for maximum credit.
1. Identify the following. (17 points)

A. This solid-state lattice defect can result in a bluish tint to the compound.

F - center defbt

B. This Acid-Base theory is specific to solutions in which water is the solvent.
Arv henivs
C. This Acid-Base theory focuses on the polarizability of species.
Hard -5,08 Acd Base Theory
D. The product of K, and Kb is.
Iﬂ RS Kb = KN
E. This type of bond is due to the electron pair coming exclusively from the Lewis Base.

Do-\—'w?_ bond

F. He is famous for introducing the field of coordination chemistry with his model for cobalt
compounds.
Alfhed Wesrrer

G. This is the coordination sphere that involves the direct bonding of ligands to metals.
Prmmay oo dinebion sphere

H. The root of this coordination chemistry property comes from Latin, meaning “tooth”.
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I. The ability of some metals to induce hydrolysis makes them this type of acid.’
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J. These types of isomers do not involve all bonds between the same atoms.
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K. The chelate effect is most relevant for chelators that form rings of these number of atom
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L. This Boron-based anion is an example of a “least coordinating anion.”
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M. This is the temperature below which a superconductor loses its resistivity.
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N. This property of the charge of ionic compounds in solid state lattices is retained regardles
the defects that we discussed in lecture.
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2. Using a Born-Haber cycle, calculate the enthalpy of formation of fluorite (CaF). (12 points)
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3. Show i : .
n below is one unit cell for a superconductor. Yes, the whole thing is a unit cell and thus

keep in mind that there ar N
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A. How many Cu™ ions lie within one unit cell?
#d ¢y = %(A{D wener + P (-};‘O E““f = 3
B. How many Ba* ioﬁs lie within one uni:gel!?
2 inside
C. How many Y*' ions lie within one unit cell?
{1 nade
D. How many O* ions lie within one unit cell?
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E. What is the empirical formula for the superconductor?
Ba, Y Cu, 0
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F. Using your empirical formula, how many Cu’" and Cu’’ ions should there be to have an a
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G. With respect to the Cu?**" jons, in what type of hole is Ba*" located? v = WX
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H. With respect to the O% ions. in what type of hole is Y** located? " o Cua*_\.. 10
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4. Please write the appropriate acid/base reaction expression to define the behavior of the solutes
H25:07, NH3, NaOH, and urea (NH;CONH,) in the following set of solvents. (14 points)
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D. acetic acid (CH;COOH)
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i “MB. sulfuric acid (H2SO4)
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5. Organize the following information into a Latimer diagram. Identify which electron transfer
steps are thermodynamically favorable. (10 points)

E° (V) vs SHE Favorable?
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6. Please name the following coordination compounds. (10 points)
yr - 27
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7. What type of isomers are the following pairs? (8 points)

a.

ﬁ///, H, H; CHy
Sy N N oHy |
: P CHy |
NT N :
& Mo Mo Ny
Voh 'usorvt:s&rs. Same (OmpounA .
b.
OH, OH,
C'/f,,,éo_\\\\NH?: cl . H,O CI/l’"‘Ad“\\NHa 5l
CI¥" | "YNH, H,0" J; WNH,
H, H,
- - Tonization | Sowers
C.
- ~9+ & a9+
NH NH;
HaN,, | WNH3 HaN/,,,_CI wNH3
u u
HsNY | YNH, HaN" | YNH;,
SCN NCS
i Linkag isomelrs
d.

] = T NH 1
[ NH, H, 3H2
Nz | (NH; [Nn N ]
[Nﬁ Clu"NH3
“NH, Hz ¥—/ Hz
= - - NH3 =
G.L(yn&h‘lc- ‘Somers




8. Refer to the two complexation reactions below to address the following. (15 points)
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a. For reaction B, AH® = -12.1 kJ/mol and at T = 298K, -TAS? = -55.1 kJ/mol. Determine the
value of AG® and explain what thermodynamic parameter is driving this reaction and why.
AQP= AWT-TAS" - - 67. 2\ T/mo)
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b. Determine the value of ¢ for reaction C listed below.
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¢. Derive the K expression for the complexation of NHj starting from the complex Ni(H20)6*".
NL(NH (M0 g + N3 22 WL (N (WO + 2 hg 0
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d. Derive the 2 expression for the complexation of en starting from the complex Ni(H,0)6*".
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e. In general, would the affinity of the ammine be  greater for Cu' or Ni?*? Explain.
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Extra Credit:

Calculate the enthalpy of formation of lithium bismuthide. (Five points)
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