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Manufacturing Process

. Crushing and Proportioning

. Raw milling & Blending alidl (ak
Bk

. Processing 4allxa

. Burning and cooling ) 9 (3

. Cement milling, Storage &
Packing 4dud ,( )Ad (aka



* Methods of cement manufacturing

1- Wet process 4 )l : grinding and mixing
of the raw materials in the existence 2.5 s
of water.

2- Dry process 44l : grinding and mixing
of the raw materials in their dry state
dalall Al

The process to be chosen, depend on the
nature of the used raw materials.
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Wet process

When using the chalky limestone _>all
skl 5 5l 3s @ primary lime material,
it is broken down into small pieces by
Special crushers, and then fed into a ball
mill with the clay dispersed in water. The

resultant slurry is pumped into storage
tanks.



 The slurry is a liquid of creamy consistency, with
water content of between 35 and 50%.

 The slurry mix mechanically in the storage tanks,
and the sedimentation of the suspended
solids 4allall 4.lall being prevented by compressed
air pumped from bottom of the tanks.

e The slurry analyze chemically to check the
achievement of the required chemical composition,
and if necessary changing the mix constituents to
attain (&~ the required chemical composition
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* Finally, the slurry passes into the rotary kiln. This is a
large lined steel cylinder, up to 5 m in diameter,
sometimes as long as 150 m, which is slightly inclined
to the horizontal. The slurry is fed in at the upper end
while coal, oil or natural gas also might be used as a
fuel) is blown in by an air blast at the lower end of the
kiln, where the temperature reaches about 1450 C.

* The slurry, in its movement down the kiln, encounters a
progressively higher temperature. At first, the water is
driven off; further on, the dry material undergoes a
series of chemical reactions ©ilelall (o Aluls I aads
xSl until finally, in the hottest part of the kiln, 20 to
30% of the material becomes liquid, and lime, silica and
alumina recombine areni dalel,



e The mass then fuses into balls, 3 to 25 mm in
diameter, known as clinker. The clinker drops
into coolers.
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Dry process

The raw materials are crushed and fed in the correct
proportions into a grinding mill, where they are
dried and reduced in size to a fine powder. The dry
powder, called raw meal, is then pumped to a
blending silo, and final adjustment Sl Juadll js
now made in the proportions of the materials
required for the manufacture of cement. To obtain a
uniform mixture, the raw meal is blended in the silo,
usually by means of compressed air.

The blended meal is sieved and fed into a rotating
dish, water weighing about 12% of the meal being
added at the same time. In this manner, hard pellets
about 15 mm in diameter are formed.



Then pellets enter to the kiln, and
subsequence operations are the same as in
the wet process of manufacture.
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Grinding of the clinker

* The cool clinker (produced by wet or dry process),

which is characteristically black and hard, t
gypsum (CaS04. 2H20) is added to clinker in orc
to prevent flash setting (A&l 2aaill &gas aia of t
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cement, and to facilitate the grinding process J
¢kl 4das. The grinding is carried out inside a mill
called the Ball Mill which consists of several
chambers = containing steel balls. then be
packed in 51 kg bags, or transported by special tank

Cars.
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Comparison between wet and dry process

Wet process

Drv process

1- Moisture content of the

slurry 15 33-50%

1- Moisture content ofthe

pellets 15 12%

2- S1ze of the kiln needed to
manufacture the cement 1s
bigger

2- S1ze of the kiln needed to
manufacture the cement 1s
smaller

3- The amount of heat required
15 higher. so the required fuel
amount 1s higher

3- The amount of heat required
15 lower. so the requured fuel
amount 1s lower

4- Less econonucally

4- More economucally

5- The raw maternials can be nux
easily, S0 a better

homogeneous material can
be| obtained

3- Dufficult to control the
mixing of raw matenals
process_ so it 15 difficult to

obtain homogeneous material

6- The

equipments do not need

machinery and

much maintenance

6- The machinery and
equipments need — more
maintenance
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