


cement is one
[t he most widely used
= -m:-z-ea structlon material

~ and is the most
important hydraulic
cement.
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1ason, obtalned a patent ror a
he produced In his kitchen.

——

Aspdin nhamed the product

because it resembled a stone
quarried on the Isle of Portland off the
British Coast.




Sulfur trioxide, SO, 1-3



rials which must contain the
r proportions of:
JCaO)
| a (S10,),
ﬁﬂﬁi‘alumma (ALLO,),
>iron (Fe,O,)

with miner amounts of magnesia and
sulfur trioxide.
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are two basic methods used in
_Fcement production:

D e."
P materlals are proportioned, ground to

e

—== powder blended and fed into the kiln.
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— %> Wet process

Involves adding water to the proportioned
raw materials and completing the grinding
and blending operations in slurry form.







reatment of raw materials
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"rnlng of the dry mix
— Grlndlng of the clinker
®* Packaging and storage



Trea
Mater

—

e

aterials are subjected to

g esses as: , drying,
grlnd and blending
_,._:";:u-_-“ ng before they are fed into the
kil 'T=or burning.
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vell-proportioned finely
i‘:--- mixture (raw meal)
_ arged into long steel
_# Imder called rotary kiln.
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> reactic s are ta-l?e place

a) Co, “--"“*‘

completely driven oO1T a avery
st %%ecof burning at temperatures as

-

Carbonates of calcium are completely
= 6|SSOC|ated at temperature between 800-
900°C as per the following reaction:

CaCO, . CaO+CO,



'_'_'i'ated as
S/OZ (Dicalcium silicate),
| b ev:ated as

a0. Al2 O3 (Tricalcium Aluminate),
abbrev:ated as C

* 4Ca0. AlI203. Fe203 (Tetracalcium
Aluminoferrite) abbreviated as

-u-";"'“



\pletely burnt or calcined raw
als of cement are converted to
p-S haped product called :
‘j_'*IS drawn out from the lower
- of the rotary kiln.



: :'.ji's most commonly stored
ts manufacture in specially

ﬂed concrete storage tanks

ed where from it is drawn

4- ‘mechanically for the market. For
tanvemence the cement comes to

the customer in
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ss is considered a better
enlent process for the
cture of cement, specifically
,';-_: IS

L—l bIe INn abundance.
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aratlon of slurry
' -mg or calcinations
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;Grlndlng of Clinker
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terials are supplied to the
the form of an intimate
,_ure with a lot of water In it. This

T —-— _-— s

= -called slurry

1. The raw materials are first
crushed separately.



crushed materials are stored in
'-ate tanks or silos

‘crushed materials are drawn
__-;,.E.= rom the silos in prefixed

~proportions in to the wet grinding
“rfmllls

4. In the presence of a lot of water,
thus ground to a fine thin paste

I| I.



lur ry is stored in a silo
composition of the slurry is

‘ed once again and corrected by
: dmg limestone slurry in required
; == rfroportlons
7. Such corrected slurry is then fed
Into the rotary kiln
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ning o slurry:
kiln of almost similar type Is
_ s described under dry process.

e moisture is driven off the
'_ ry as It passes through the drying

=i -the subsequent zones, it
undergoes some transformation as
mentioned under dry process.



ding of Clinker
e lump-shaped clinker comes
rom the kiln, it is extremely hot.

herefore passed through
ng rotary cylinders.

'w re after it is mixed with 3-5

;spércent of gypsum and ground to a
~very fine powder as in dry process.
The fine cement obtained is stored
and packed in paper bags.
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gapounds of cement
:j‘ = ;&‘- ,
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‘hes about 1200-1500¢c.

-drlves off water and
= gases and produces new
| emlcal compositions in
~ particles called clinker.
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r are:
.Si0, (Tri-calcium silicate), C,S
. -.;;3 S|O ( Di-calcium S|I|cate) C,S

~ 4CaO AlLO;. Fe,O, (Tetra-calcium
Aluminoferrite) C, AF
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eS|red properties such as:
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= Ra __:(;f hydration( hardening)
_:_ ength - early and ultimate

~* Rate and amount of heat given off
®* Resistance to chemical attack
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S I-calcium
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'..: )desﬁﬁe constltuent

AJIULY AW

o h early strength (the first 7
/S) ) of the cement

~ Ihe proport|on of C,S ranges from 25-
5? A)
= B =" i< -Gied to tri-calcium

silicate, a rapid reaction occurs as
follows:

Tobermorite- gives cement its
2C.S + 6H,0 [ greg). 2Si0,. 3H,0 + 3Ca (OH) ,
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1s slowly '
tes to strength increase at

eyond one week
:proportlon of C,S ranges from

+3-5'0%
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1"‘“; .' -calcm’r”n h,
r atzF.-'*

€ amount of heat, (heat o]
on) during the first few days
irdening

| 0 ‘contributes to early strength
elopment

Iri- i-calcium aluminate hydrates with
water to form a ‘hydrated tri-calcium

aluminate’ 3Ca0. Al,O5;.6H,0
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1 is added it acts as a
o BVOIUTICO

d the setting occurs more
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IS is due to the fact that gypsum
, when present, results in the
formation of calcium sulfoaluminate

(3Ca0. AlLO,. 3CaS0,) rather than
hydrated tricalcium aluminate.
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8E (Tetra-calcium
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s the clinkering temperature,
) aSS|st|ng in the manufacture
_and cement

= .:-—':- _’érrbutes very little to strength
“The proportion of C,AF ranges from
= "8 15%

®* Good In resisting chemical attack
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aracteristics of ”e four compc

Mé_dium Slow

High Low Medium Low
High High Low Low
Medium Low High Low

— Good Good Poor Good
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