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Excercise 1

1. Calculate the amount of BaCO3  and TiO2  required to produce 1kg of BaTiO3?

2. The chemical analyses (wt%) of three production lots of barium titanate are as follows:

SrO

 0.95

  0.82

  0.84

BaO

63.71

64.00

63.94

TiO2  

34.67

34.61

34.59

Calculate the stoichiometry and the (BaO + SrO)/TiO2  (mol%) ratio for the three powders.

3. Compare the mean sizes dL, dS and dVof six partcles with size d= 2, 4, 8, 16, 32, 64

4. Calculate the volume shape factor for an assemblage of cubes, and for a single disk with a thickness of 1.93 m and a diameter of 25.3 m (use the diameter as mean diameter).

5. Calculate the mass and the number of formula units in MgO particles having a diameter of 1nm, 1m and 1mm
6. Calculate the specific surface as function of a) radius for spherical particles b) edge length for cube like particles c) length l for needle like particles with diameter 1 micron,

and 1nm. 

7. The unit cell parameters of the hexagonal ferrite BaFe12O19 are c = 23.194Å and a = 5.893Å The unit cell contains two formula units. What is its "x-ray" density?

8. Nitrogen gas is adsorbed on an alpha alumina powder at 77.4K. The area occupied by an adsorbate molecule is 16.2 ( 10-20m2. The volume of the adsorbed gas required for a monolayer on 1 g of powder is 2.52 mL. Calculate the specific surface area. 

9. Mercury penetration porosimetry results for compacts of two alumina powders are shown in the figure below. The particles corresponding to the upper curve consists of aggregates. Estimate the volume fraction of pores between the aggregates and the fraction within the aggregates.
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