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QUESTION ONE (19 Marks)

(a) Define the following and state their role in glass making:
(1) Annealing (6 marks)
(i1) Tempering
(1)  Cullets

(b) Briefly discuss why some glass have the following properties:

(1) Photochromic/photosensitive glass (3 marks)
(i1) Transparency (2 marks)
(i)  coloured (2 marks)

(c) On the same graph, sketch the graph of a strong glass and a fragile glass state any three

differences between the two (6 marks)
QUESTION TWO (17 Marks)

(a) State the purposes of drying ceramic products before firing (2 marks)

(b) State two main factors which affect the packing of ions in ionic solids (2 marks)

(c) Define feldspar and state its role in ceramics (3 marks)

(d) State five purposes of glazing in ceramics (5 marks)

(e) Define the sintering process and briefly explain what occurs to the ceramic particles

during this process (5 marks)

QUESTION THREE (17 Marks)

(a) Define cement (2 marks)
(b) Briefly describe the process of manufacturing white cement (4 marks)
(c) State the role of the following ingredients in cement: (2 marks)
(1) MgO
(1)  SiO;
(d) State two factors that influence heat of hydration in Portland cement
(2 marks)
(e) List four advantages of pozzolans (4 marks)
() Briefly discuss the composition of acid resistant cement (3 marks)



QUESTION FOUR (18 Marks)

(a) Define flint and its role in ceramics (2 marks)

(b) A soda-lime glass has a viscosity of 10'*® P at 560°C. Calculate its viscosity at
675°C if the activation energy for viscous flow is 430 kJ/mol (5 marks)

(c) State three ways of preparing coloured glass (3 marks)

(d) List four principle mineral compounds in Portland cement, their oxide formulae plus
their respective symbols (4 marks)

(¢) Using Pauling’s equation, calculate the percent covalent character of the following
compounds: hafhium carbide, titanium carbide, tantalum carbide, boron carbide and

silicon carbide, given: (4 marks)

. Electronegativities
Compound

X B
HIC 1.2 2.5
TiC 1.3 2.5
TaC 1.4 2.5
BC 2.0 2.5
SiC 1.8 2.5




FPeriodic Table
101 t 13 14 16 17 4.00
=33 Of he 5 (] 8 9 10
Li B|C
B,%4 10,E1 12.01 15.93 19,03 20,18
- Elements 2006 e e Rl BRI
Na Al | Si S
2240 s ) 7 8 g 10 11 12 26,08 | 28.09 3207 | 2345 | 30.85
9 22 23 24 25 26 27| 28| 29 30 31 32 34| 35 36
K V [Cr|Mn|Fe|Co|Ni|CulZn|Ga|Ge Se
32.10 50,94 52.00 5404 55.85 3883 5.6 63.53 63,21 69.72 7264 78.95 7980 | 8380
37 40| 41| 42 44| 45| 45| 47| 48| 49| 50 52| 53| 54
Rb Nb|Mo|Tc|Ru[Rh|Pd|Ag|Cd]|In |Snh Te| I
B5,47 9291 95.94 v_'GS] 101.07 | 10291 | 105.42 | 107.87 11241 | 11482 | 118.71L 12780 | 126.90 | 131.29
55 72| 73| 74| 75| 76| 77| 78] 78] 8o 81| 82 86
Cs Ta|W [Re|Os| Ir | Pt |Au Tl | Pb Po | At
132.91 | 132 180.65 | 183.84 | 186.21 | 130.23 | 192.22 125.06 | 186.37 | 22059 | 20438 207.2 (209) (210] (222)
87 ,
Fr Db |Sg | Bh [Hs|Mt|Ds|Rg
(233} (262} {268) {264) (270] (263) [281) {272)
58| 59 &0 62| 63| 64| 65| 68 67 69 70 71
Ce | Pr|Nd|Pm|Sm|Eu|Gd|Tb|Dy|Ho Tm|Yb|Lu
14012 | 14081 | 14222 (143] 15036 | 15197 | 157.29 | 158.93 | 182.50 15493 148.93 | 173.08 | 17297
S0 S1 g2 :
Th|Pa| U |Np|Pu|Am|Cm|Bk| Cf | Es Md|No | Lr
23302 | 23104 | 33803 | (237) | (244) | (233) [ {2a7) (2573 | (351) | (52) (2581 | (259) | (262)




