NAME____________________________________________________________

CHEM 72.2030      INORGANIC CHEMISTRY I       FEBRUARY 10, 2000

1. Quiz #2

2. (6 points) Given that all of the following compounds except one can be considered to be "ionic solids":

CaS, KCl, GaAs, ScAs, RbBr, CaO, RbCl

(a)  Choose the one that is least likely to be ionic:  _GaAs_ (smallest ) (1 point)
(b)  Labling the ions in the remaining compounds with their assumed charges (i.e., Mm+Xn-), arrange them in order of increasing lattice enthalpy

(assume that they all have the same Madelung Constant).

(c) Rb+Br- < Rb+Cl- < K+Cl- <  Ca2+S2- < Ca2+O2- <  Sc3+As3-  (3 points)
(d) 

lowest U   ---------------------------------------->    highest U

(c) Suppose that one of these salts actually had the cesium chloride structure and another, the zinc blende structure.  Choose the most likely salts (2) from the list in (b) to have these two other structures and briefly explain the reason for your choice (assume that the anion is bigger than the cation in each case)
(e) Rb+Cl- should have the cesium chloride structure and Sc3+As3- the zinc blende structure, because the combination of Rb+Cl- provides the largest cation with the smallest anion; i.e, the r-/r+ ratio is the closest to 1; and because the difference in the sizes of Sc3+ and As3- is the largest (i.e., the r-/r+ ratio is the largest) - as r-/r+ goes from ca. 1 to larger values, the structures go from CsCl (8 coordinate) to NaCl (6 coordinate) to zinc blende (4 coordinate).
(2 points, including 1 for explanation)
(2) (4 points) The alkali metal chlorates (salts of the ClO3- ion) undergo thermal decomposition on heating to form the corresponding metal chlorides (Cl-) and O2(g).  

(f) Give the formulae for the metal chlorate and metal chloride salts of calcium and write a balanced equation for the thermal decomposition of this metal chlorate.

Ca(ClO3)2(s) ( CaCl2 + 3 O2(g)    (1 point)
or - can use a particular or general Group 1 element in a reaction like:

MClO3(s) ( MCl + 3/2 O2(g)
(i)  Rank the chlorates of the following alkali elements in order of (i) increasing decomposition temperature and (ii) increasing solubility in water:       


Na, Li, K, Cs, Rb

(i)    LiClO3 < NaClO3 < KClO3 < RbClO3 < CsClO3  (1 1/2 point)

(ii)   CsClO3 < RbClO3 < KClO3 < NaClO3 < LiClO3  (1 1/2point)
