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[Inorganic and Analytical Chemistry: Standard)]

Answer problems (1) and (2).

(1) Write down the name of analytical method suited for each of the following measurements (a)
through (c) and briefly explain the principle of the analytical method.
(a) Quantitative determination of Na* concentration in serum.
(b) Observation of surface reconstruction on Si single crystal.

(¢) Detection of free radicals in UV-irradiated polyethylene.

(2) Answer the following problems (d) through (i).
(d) Briefly explain Madelung energy.

(e) The condensation energy of Na™(g) + CI'(g) — NaCl(s) is smaller than the Madelung
energy of NaCl. Briefly explain the origin of this difference.

(f) The chemically similar alkali metal chlorides NaCl and CsCl have different crystal

structures. Briefly explain the reason from the viewpoint of ionic radius and coordination
number.

(g) Calculate the packing ratio of an jdeal NaCl-type ionic crystal, in which adjacent ions
contact each other. Round the answer to two significant figures. Show the calculation
process. Use the following values, if necessary. 2 =1.4], V3 =1.73.

(h) Metallic Sn (5-Sn) is stable at room temperature, but it transforms into a-Sn with diamond
structure at 13 °C. a-Sn has lower electrical conductivity and spreadability than p-Sn.
Briefly explain the reason of this difference.

(i) Which substance has higher electrical conductivity, a-Sn or diamond-type Ge? Briefly
- explain why.



