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INFORMATION FOR CANDIDATES:

en (10) minutes to read the paper. You MUST NOT begin writing during this time.

1. Youhave't
2. Attempt ALL questions. Write all answers in the answer booklet provided.

3. Write your NAME and NUMBER clearly on the ANSWER BOOKLET. Do this NOW.
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QUESTION ONE
(A) What is Chromite? Describe this industrial mineral and i i
and its application and in which i
industry. Name two

of this industries and the products that are made using this industrial mineral

(B) Name two different problems that affect the glass quality. Describe them and explain how th
ow these

problems can be minimized during glass manufacturing operation.

QUESTION TWO

(A) Name the four different mineral phases that exist in the cement clinker and describe them in d
em in detail.

(B) There are five very important qualities that the cement customer expects from the cement
ent you

manufactured. Name two of these quality requirements and explain them

QUESTION THREE
Below is the clinker quali

the total clinker percentage b

ty certificate. Use this certificate to calculate the potential phase composition and
n an

y weight using Bouge’s Equation.

uality Certificate

Chemical Analysis

Silicon Dioxide (SI02), wveeesvsnmnsmsusnmcssssnsess 22.0%

Aluminum Oxide [7\Po]) RRRRREIRREREEIS 58%

Ferric Oxide (Feg0n)yeeerumnneessnmsmsnsinsnssssss 3.6%

Calcium Oxide (o (o) NI RERRIUUN S 65.8%

Magnesium Oxide (MEO), +verernesuemmssnssmssresesst 1.3%

Sulphur Trioxide (SO3),y wovenemsmrsmsesmnsesssssnseess® 0.5%

Sodium Oxide e NERRRERRRERER 0.24 %

Potassium Oxide (KgO), «vrenersmsersnssssssssessesesss? 0.41 %

Equivalent Alkalies (NazO+0.658K20), .................. 051%

Loss on Ignition (g 10SS), «veeresersesmesere st 03%

Insoluble residue ) S R 0.1%

Chloride (CI), covreeeeseesessssssesssssssssessss 0.003 %

Free Calcium oxide (F.CRO), cvrvvvessssssssonssssss 1.0%

This clinker is suitable for the production of Ordinary Portland Cement according to ASTM C-150, 1997
s

Type L.
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QUESTION FOUR

(A) Particles encounter various types of fluid motion in a pipe. Name and describe the two {1
ows

illustrated below.

L et LA

(if)

(B) To maintain constant flow in a pipe where only the height changes and not the diameter, one variable h
> as

to increase while the other decreases. In this case, height increases while pressure decreases due t
eto
height. Find P1 if P, decreases to 1.52 ATM.

h; = 5 m above reference point
hy = 10 m above reference point
I = 2 m/s

= 2 m/s

P = ?

P, =1.52 ATM

Given:

Py O V2

— hy I
J ........................................... — P +’2'p"z + pgh = constant

in a form of silt from the Mineral Processing Plant is delivered into a recovery pond

(C) Sediment
time required for the sediment to settle 50 cm. Medium is water.

Determine the type of flow and the
Given: d=5x10"* mm
g = 1x10° kgm''s’!
ps = 2650 kgm™
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QUESTION FIVE

(A) Name and discuss any two factors affecting the rate of filtration.

(B) Discuss the operation of a Plate and frame filter press.

(C) Industrial pressure filters use hydraulic pressure as a driving force to generate high-pressure drop

Discuss the advantages of high-pressure drops.

(D) The representative curve below describes the drying characteristics for a product at specific temperature

velocity and pressure conditions. Discuss the three drying periods or phases at which drying occurs

o/ Mpoisture Content of Product
Drying Rate

\ Product Temperature

— <]

Drying Rate/Temperature

Initinl Period Constant Rate Period Falling Rate Period

(E) Using the Psychrometric chart below at a Dry bulb temperature of 302 °K and 40% Relative humidity

determine the following parameters:
(i) Wet bulb temperature (°F)

(ii) Dew point temperature (°F)

tc +273.15
ty — 273.15

Temperature conversion: tg =
tc =

tp = 2tc+ 32

5
te = 5 (tr = 32)
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