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TRODUCTION |
Sroanic cements are those materials that exhibit 5
norganic cemen a | of <
BT ik, e et 10 per . T DS i capable for e o hatc i
, stones ? AR Structure. Inorganic tis of two types.
draulic cementing materials like P cement wmmupa?h“;num:guh:hardm:
s water and (i) Non-hydraulic cement like ordinary |
|',:'1 E"_ ’ TLAND CEMENT

CTURE OF CEMENT

Raw materials for the manufacture of cement are :
Calcareous materials : [t i rich in |

| ime such as lime stone, chalk, blast furnace
etc.
2. Argillaceous material : It is rich in silica and alumina such as clay, slate, shale,

3, Powdered coal.
4. Gypsum (CaSO,. 2H,0)

N ACTURE OF PORTLAND CEMENT BY WET PROCESS
Process : The raw materials-calcareous
N e mixed in 3 : 1 by weight and gro
?- with water in a tank to form

rich in CaO and Argillaceous rich in SiC
und in a grinding mill. Then the ground n
a paste which is known as slurry. The slurry

; owdered coal is passed with hot air which ma
wperature of the furnace between 1400°C - 1500°C. The furnace is called rotary

erature lime stone, silica, alumina undergo chemical reaction producing a cry
solid substance. This is krown as cement clinker. The clinker is collected f
of the furnace and passed to rotary cooler for cooling. With the cooled clink
nis added and ground in a tube mill. A grey coloured ground powdered is «
m as commercial cement.
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TTron oxide (Fe,Oy) _1—'5'__-H
—Magnesium oxide (MBO) B

um oxide i
~Sulphur troxide (SO) :;5‘15

Alkali oxides (Na,0 + KO)

Functions of 'ft:imi'mh_uf'::mmi :
of cement. Strength of cement depends upen @

1.

4.

EI
7.

Lime : It is the main mtsﬁhh‘-l'll 'lEd- Fmperl)i' otherwise excess of 1-'-]1

:ndum:: 31{3“?;;:& of :E::j:\t,mm the other hand if amount of lime is lower
requirement; it also reduces the strength of cement and makes quick setting

Silica : It increases the strength of cement.

Alumina : Alumina makes the cement quick setting. Excess of alumina weakeny |
Py p of cement

Iron oxide : It provides colour, strength and hardness ’ 3 |
Gypsum : Gypsum retards the setting property of cement. Quick setting is
good finishing. Therefore gypsum takes time for sething initially, it increases
setting time, .

Sulphur trioxide : A small amount of it is required. It imparts soundness to cen

Alkalis : Presence of excess alkali causes the cement efforscent.

8.4. CHEMISTRY OF MANUFACTURE OF CEMENT

(1)

(1)

perature is about 1,000°C limestg

In the control position of kiln where the tem Fe
k lime and carbon-dioxide,

slurry undergoes decomposition to form quic
CaCo, == Ca0+ CO,T

Lime stone Ouick lime
In the lower part of the kiln where the temperature is 14000
clay undergo chemical reaction.
2Ca0 + 5i0, —» Ca SIO;
Calcium silicate
3Ca0 + 5i0, — Ca, SiO,
Tricalcium silicate
3Ca0 + ALO,— Ca,ALD,
Tricalcium aluminate
4Ca0 + ALO, + Fe,0, —» Ca Al Fe,0,,

Tetra calcium-alumio ferrite

°c — 15000 lin
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It is used o 'm:;hr road, building rool. water tank, floor ete
t mortar Is a mixture of cement, sand and wateg I
n T,

2. Cement mortar Comen
) ks and for wall plastening.

1o foin stones, slabs, ! h
(calcium hydroxide). sand
M

3. Lime mortar Itis a
It is used for building const

8.7. PLASTER OF PARIS
Plaster of Paris is a product by heating more or less pure gypsum at about 1207
pnrh.ed purlly and Plaster of Paris 18 formed -

During heating crystal water s va
CaSO, 2H,0 =% CaS0, ¥“H,0
Layjeum
It forms a plastic like substance wh
It is used to join broken bone, o m

mixture of slaked lime
ruction.

IMauter of Parls
en mixed with water,
ake model and for wall plastering,

Special Cements

1. Aluminous cement : The cement is made by fusing a mixture of boauxit
limestone at 1500°C — 1600°C in rotary kiln and then grinding the resultin s
like Portland cement. B Masg
The rate of hardening of aluminous cement is very rapid and full strength is at
in 24 hrs, It is used for making refractory concrete. s e

2. White cement : The cement is white in colour due to the absence of iron com
It is made from raw materials which are free from iron oxide. pPotnds,
White cement is used to make cement paints. It has architectural value. It is mosy|

y

used for finishing touch for concrete work.
The cement is made by grinding blast furnace slag ang

3. Blast Furnace slag cement
Portland cement clinker with a small percentage of gypsum.
It is very much similar to ordinary Portland cement. It is cheaper than Portlang
cement since the cement contains large amount of blast furnaced slag. It has -,_T,
following advantages over ordinary cement. bl
(i) It is used to resist the attack by alkali and sea water.

(ii) It gives higher strength.
(#11) It has better plasticity and workability.
(iv) Cracking is reduced when it is used in concrete,

4. Low-heat cement : It contains higher percentage of lime than ordinary cement
Consequently, no shrinkage cracks occur due to liberation of low heat. The cement

is very much useful for construction of dams.
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les of lubricants : Graphite, olive oil, molybdenum disuls

Ihdlmu !
ﬂﬂ‘ﬁﬂ defumtim of thl: mwiusmm
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= uﬁ"‘“ﬂ*ﬂfﬁw mﬂmtdﬂmwufnmmis'" anc
_-".‘. ﬁ SO0 re'hﬁ'n'ﬂ S ;

Wﬂf and tear of m

+ Loss of energy in the form of heat developed

It protects metals surface am wm

. It acts as a screen to prevent entry of Wmﬁ.—w. S —

SIHCATIGN OFLUBBICAW > - ifl [ |I. | |:-—:.:I| I:.
5 I..iquid lubricants '
2. Semi-solid lubricants
3. Solid lubricants
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nut oil, pnlm oil ete

and by-products of petroleum (Peteg)
0

kerosene, diesel etc.) ihire ol mineral oil with vegetables or animals o) "
4. Blended nlliﬁ: Itisa N ical than mineral oil. pel
hlaﬂ:.‘-;;:]_ Ivdlm:tt:itt}'i of the mi .ral oil 15 decrcased. oiliness is increased Whics,
wch ing
increases th | inds are added with lubricating oil to increase its oilinesy, , -

vﬂ'ﬁmﬁm I'att}; I'.'_"id. fﬂ “". oster, ﬂrgnl."lil:' thphﬂm Cﬂ'l‘l‘lpt“lu!'t[fl, “rgﬂ“l[‘ fh!{mm

|Wﬂﬂ ]dﬂ.lﬁll'ﬂ L.
- . e wmi-solid consisting of calcium, itk
_ bricants or grease : grease is a sefmi 50 Whium
ﬁezab'?ﬂd lu Bl ox synthetic oil.
The main functions of soap are thickness agent <o that grease sticks firmly to the megy
‘ '. | i loyed aphite and
cotid Lubricants : Most useful solid lubricants employed are grapfute and m lybdenury
fisulphide. _
Salid lubricants are used either in the d.t"' PﬂWdEI’ form or mixed with water or qi| T
olids fill upuu low spots in the surface of moving parts and form solid films which ha,

sw frictional resistance.
Uses of some important lubricants :
1. Palm oil : It is used in clock, scientific instruments, gin ete.

2. Castor oil : It is used in bearing and low pressure machinery.

3. Graphite : graphite is used in very great pressure machine (led machine), joinis
rail line, bearing of cast iron and in internal combustion engine.

4. Grease : Grease is used to lubricate machine parts.
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it ¢ Pish ot Hh“nmm which the ol lubricant gives
& leas five scconda, ehen o tiny lame is brought neat i
™ & Tacullied M rﬂnmn,%um“-

oint + The temperature at which the ofl ceases 1o flow or pour (s called its

:-'_-l: '!'E"

i am lubricating oil is used in heavy machinery working st hi

A perabure. o portion of ol may vapauriss esving behind residont il which have

gifferent lubricating properties. :

MWu should have low volatility.

& Aniline point : Aniline point of an oil is defined as the minimum equilibrium solution

o Wﬁrw equal volumes of aniline and oil sample.

_Aniline point indicates the possible deterioration of oil in contact with rubber sealing's,

cking ete-

i wﬂnh for various purposes :

1. For very high pressure : Graphite, soap stones.

2. For high pressure with low speed : Palm oll, grease, lard oil _

3. For very high pressure and high speed : Palm oil, rape-seed ofl, castor oll, mineral
~ oil,

4. For light pressure and high speed : Olive oil, whale oil, light mineral oil,

5. For ordinary machinery : rape-seed oil, medium mineral oil.

6. For clock and watches : olive oil, light mineral oil, nut oil, palm oil.

E«]ﬂ; SYNTHETIC LUBRICANTS

In some specific fields natural lubricants are not applicable then synthetic lubricants can
s used. Synthetic lubricants can meet the most drastic and sever condition such as those
isting in aircraft engines, in which the synthetic lubricants may have to use in th
emperature range of —50°C and 250°C such a lubricant should possess low freezing poin
@ viscosity and should be non-inflammable.

Important synthetic lubricants are :
" 1. Polymerized hydrocarbons — polyethylene, polypropylene, polybutylenc.
2. Polyglycol and related compounds ~ polyethylene glycol, polypropylene glyce
poly alxene glycol
3. Silicones
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s.11. mmﬂﬂrﬂg;mm i which service condition T

, h.'w&#rﬂluwﬁﬂ M ALC: Engine) : In the [C &
(a) tbtcmis e dnberal ComtSstCCinyyhonof vischl Y W temperatus

| - am
Jubricants used should POSSes (00 oo .-._luhds;ﬂh- .-
- o hcteapits having ' VBN regiy
(b) Lubricants for Grease ! Lubricants capacity should be used because Bea 3

o xidation and high load hﬂml‘ﬂn?:_ | ot is effective for this purpose

fo extreme pressure. Delicate machinery is to be said ¢jo.
{¢) Lubricants for Delicate Machinery ! I::hidl are not exposed to high M pary,

instrumen sewing machine efc
Hﬂlﬂ' et ?q::;hle oil, animals oil are used for this purpose
wa 3

(d) For very High Pressure and low Speed
soap stone, mica

property; optimum oxidation resistance,
used.

Lubricants Manufacturers in India :
1. Hindustan petroleum

2. Bharat petroleum
3. Indian Oil Corporation.

OBJ'ECHVE'ITPE QUESTIONS
1. Choose correct answer :

(1) The common solid lubricant is :

(i) Addition of gypsum during fine grinding of cement clinker accelerates the 14, of

nﬂin_g—'l'!nrnrl’aim?

(iif) Gypsum is used in the manufacture of cement — True or False ?
Ans. True

(iv) Setting and hardening of cement is due to hydration and hydrolysis reaction - Tt

or False.
Ans. True.
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Machinery. Solid lubricants )i,
ilway truck joints ey
concrete mixers, raliway joints et
etc are used for

. hly refined mineral oil of high inegr...
{e) Lubricants for Electric Transformer Hismcnﬂca! stability and low -.-mn:,l:ll;hnﬂ
iy ape
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