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Manufacturing Process

1. Crushing and Proportioning

Limestone rock is the principal raw material,
the first step after quarrying (z',32+)) in the
processes is the primary crushing. The
plants are fed from rock mountains by
crushers capable of handling large pieces
and then transported on a conveyor. The
first crushing reduces the rock to a
maximum size of about 15 cm. The rock
then goes to secondary crushers or hammer
mills for reduction to about 7.5 cm or
smaller.



2. Raw milling & Blending g jalls alddl (alka

The next step in the process is to grind the
above particles to a size of 90 microns or less
which is done in a raw mill. After achieving the
90 microns size the fine grinded material also
known as raw meal &l 44l is sent to the
continuous blending silos z x| xdlsa for
homogenization.



3. Processing 4allz

The raw material is heated to exceeding 1450
°C (2700 degrees F) in huge cylindrical steel
rotary kilns lined with special firebrick. Kilns
are frequently as much as 3.7 m in diameter.
Kilns are mounted with the axis inclined
slightly from the horizontal. The finely ground
raw material or the slurry is fed s} salall 43
into the higher end. At the lower end is a
roaring blast of flame «ell Jla jladi) assy
produced by burning of powdered coal, oil or
gas.



4. Burning and cooling %51 G _adl

As the material moves through the kiln, certain
elements are driven off in the form of gases
Sjle J8& Je = A5 The remaining elements
unite to form a new substance with new
physical and chemical characteristics. The new
substance, called clinker.

the red-hot Clinker _all ¥l Sl s
discharged 4=:,22 from the lower end of the kiln
and then the temperature is draw down by
using various types of coolers. The heated air
from the coolers is returned to the kilns, a
process that saves fuel and increases burning
efficiency.



5. Cement milling, Storage & Packing «(ak
Cement is the basic ingredient of concrete ()5«
alw Al bl | Cement is @ mix of chemical
combination of calcium, silica, alumina, iron
and small amounts of other ingredients, to
which gypsum is added in the final grinding
process to control the setting time of the

concrete. Lime and silica make up about 85%
of the mass.




 Methods of cement manufacturing

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

2- Dry process 4.l : 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.

I gall Azl Ao aaiad ¢l lidl dis Al dleall
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Wet process

When using the chalky limestone _>al
skl 5 5all 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%.

e The slurry mix mechanically in the storage tanks,
and the sedimentation of the suspended

solids 4allxll 4.lall being prevented by bubbling 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 (s~ the required chemical composition

o stladl el a3



* Finally, the slurry with the desired lime content passes
into the rotary kiln. This is a large lined steel cylinder, up
to 8 m in diameter, sometimes as long as 230 m, which
is slightly inclined to the horizontal. The slurry is fed in
at the upper end while pulverized 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 and COR2R is liberated; further on, the dry
material undergoes a series of chemical reactions until
finally, in the hottest part of the kiln, some 20 to 30% of
the material becomes liquid, and lime, silica and
alumina recombine.



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 Jua=dll s
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.



The pellets are baked hard in a pre-heating
grate by means of hot gases from the kiln.
The pellets then enter 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 oro
to prevent flash setting (~ladll 2aaill & gaa ria of ¢

ne
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cement, and to facilitate the grinding process J
¢kl 4dae. 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 materials 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




dale il

e S gl aaly A i gl 33 Jeany Gl pan B e
Mo Jlexind cimy Al ol Jie by i ) LS al
iy RaW Mix olall Jdll ool e (a5 2l il
dclial 4o ¥l Gl el e Bodae cawi e La 6
Criawddl

u.q&_u.m.u]\ C\AJY LSJJJMAJJY\ J\}J\@LM\ deag U‘ °
Laal)l ) asdlia) Caagy AT caial sa ol (5 shaanSll 4 55 dals
2 AL dlentiinall 430 V1 o) gall 8 afipes cslS 13 LA

0SS Jgy b g jleaiV] e 82e La 3aLaS L) Sl o
A TSA 4 DU el (e 8 30 s il a sanallS IS L




Ll o edl 8 ogasadl  GOAY LS e
cliglilly  Luwdiall & iyl ol geS  Alaaiol
Sang 10 b il L o el sda g cclias gill g
d\.a:_w\ a_quh] an.d\ M\@o}uﬂ uhASA
Lgdy Lfd\ (dualall a_m\_\lud\ U“’U c.\);\ j\ u\ﬁha.d\

_:uujg\g;@#dsmy



THANK YOU FOR
YOUR ATTENTION




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24

