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facturing process of cement, calcina-
inding of clinker are major energy con-
ps. A calcination system which con-
foximately 80% of total cnergy that is
lired can be of great value in curtail-
rgy requircment in this process. The
gy uscd in the manufacture of cement
S is established to be 850-950 kcal/kg
S against - 1350-1550 kcal/kg clinker in
ess. If the clinkering temperature is
ction in cnergy consumption may
reported that a lowering of 100°C in
mperature may result in saving of 60-
kg clinker!. It is possible to lower the
f melt phase formation, enhance the
phase formation and increase the rate of

S¢ of mineralizers®. The role of miner-
cen studicd quite extensively but con-

I on the cfficacy of such mineralizers
n observed?,

180 in recent times commissioning of
* cement plants is preferred for the pro-
ement, growth of mini cement plants
the developing countrics is also tak-
ini cement plants arc based on semi-
5 and consume a thermal energy of
S UEI1200 keal/kg clinker, Besides this the
el av back of the mini cement plant, its less
S quality control on the calcination of ce-
MiX results in a variable quality of ce-
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of the shortage of energy sources there is
cement manufacturing process. The use of mineralizers is one of the ways to help in low-
linkering temperature. The results were obtained on the relative efficacy of eight mineral-
| clinkering. The basis of assessment was the estimation of free lime in the clinker prepared
ent temperatures and the strength development in the cements so prepared from these clink-
: fluoride bearing mineralizers were found effective at all the temperatures studied (i.e. 1200-
2). The zinc oxide was found effective only at
‘not found effective particularly at lower clinkering temperatures. However, a combination

and sulphate was found overall to be more effective than other individual mineralizers
specially prepared compound mineralizer
emperature increased above a certain level, efficacy of mineralizer diminished.

me with silica, alumina and iron ox- .
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greater demand for saving as much energy as

higher clinkering temperatures. Calcium chlo-

(MTM) has been found most effective. When-

ment produced. The role of mineralizers may be
to lower the clinkering temperature and in pro-
moting strength of cement with the same raw mix:
Mincralizers may be used in dry, semidry or wet
processes.

There are a number of compounds having char-
acteristics of mineralizers and there is need to
compare their efficacy to select a suitable mineral-
izer for the desired purpose. This has been the ra-
tionale for undertaking this work and also to in-
vestigate the possibility of reduction in the fuel
consumption in cement clinkerization.

Experimental Procedure

Materials— Analytical grade compounds, viz.,
CaF,, MgSiF,, Na,SiF,, ZnO, CaCl,, CaSO, and
a mixture of some of these compounds were used
as mincralizers. A specially prepared compound
mincralizer designated as MTM was also used for
clinkerization. High calcium oxide bearing lime-
stone, loamy clay and red iron oxide were used
for preparing the raw mix to obtain the cement
clinker; the percentage composition of the raw
meal was: silica 13.41, alumina 3.01, ferric oxide
4.05, calcium oxide 43.63, magnesia (0.41, alkalies
(.24 with loss on ignition at 34.91 per cent.

Methods—Predetermined  quantities of lime-
stone, clay and iron oxide were ground to pass
through 200 mesh, to form the cement raw mix,
Nine spmples were prepared with this cement raw




ng 1.0 per cent of different mineraliz-
" homogenised in the pot mill. Pellets of
Snixes were prepared by adding a small
water and were dried at 105-110°C.

e furnace for air quenching. The pre-
ker was ground in pestle mortar to pass
)0 mesh.
in the cement was determined ac-
the modified Franke method. The

strength  development was deter-
2 cm cubes prepared with neat ce-
having water/cement ratios from 0.3-
aining similar workability. The cubes
emoved from the moulds after 24 h moist
iing and then curing was done under water at

ractogram of cement prepared with
MTM mincralizer was also carried

mix provides information on the
the reaction of lime with other consti-
alues are shown in Fig. 1,

avourable effect of mineralizers on the
f lime with silica and R,0; at all tem-
especially at lower temperatures studied
evident when compared with values of
1 clinkers prepared without mineralizer.
me in the cement with fluorine bearing
Und mineralizer MTM is lowered by 18,
4 2% at 1200, 1250, 1300, 1350 and
“Tespectively s compared to cement with-
zer. The use of mincralizer as a new
in the region of portland cement for-
lowered the temperature at which li-
tion appears and thus has influenced
ty of component of raw materials and
Ofmation of clinker at a particular tem-
he mineralizer enters into solid solu-
35, C,8 and C;A to form unstable in-
€Ompounds of new phases which are
‘0 certain temperature and dccompose
4l temperature forming the stable
Beside this it has been reported’ that
Ontaining  substances stimulate  the
Si =0 ~Si bonds and thus clinker for-
Its at lower tcmperatures. This was
Ated from the XRD of cement prepared
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Fig. 1—Effect of clinkering temperature on lime fixation

with and without mineralizer MTM at 1250 and
1350°C shown in Fig. 2. The intensity of peaks of
different phases (C,S, C,S) is higher in the clinker
I'roduced at 1250°C as well as at 1350°C with the
mineralizer in comparison to clinker produced
with the same raw mix at the same tempceratures
without mineralizer.

The effectiveness of mineralizer is not only
linked to liquid phase formation at lower temper-
ature but also on the accelerating effect upon
CaO combination®, All these factors have conti-
buted in lowering the temperature at which clink-
cring has taken place. Also whenever the temper-
ature increases above a certain level the efficacy
of mincralizer diminishes,

The effectivencss of the various mineralizers
and some of their mixtures wag found in the fol-
lowing order on the basis of studies here as:

MTM > Na,SiF, > MgSiF, > CaF, > CaF, + CaSO 5
' > CaF, +CaCl,>ZnO > CaSO,> CacCl,

Okorokov e al? have opined clectronegativity
as a specific feature of mineralizer and for anions
it is ddcreased depending on the clectronegativity
as in the scries :
SiF;">F- >80 >q1
for the reduction of liquid phase viscosity. This is
corroborated in the present study.

The determination of the compressive strength,
indicative of hydraulicity developed on clinkering,

was carried out on the cement produced at 1250,
1300, 1350 and 1400°C and the results are
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Table 1. The cement clinkerized at
= With fluorine bearing mineralizers has
£9P¢d good strength even after 3 days and at

of curing. Especially at 28 days it be-
*5 times higher than the cement clinker-
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.Fig. 2—X-ray diffraction patterns of clinkers prepared at
1250 and 1350°C

ized at 1250°C without mineralizer. Whereas with
Cl~ and SOj~ bearing mineralizers -no such im-
provement has been noticed.

The development of strength with MTM miner-
alizer is excellent even at 1250°C.,
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le 1—Compressive strength of cement produced at different temperatures with different mineralizers
: Compressive strength (kg/cm?) of cement prepared at

1250°C 1300°C o 1350°C 1400°C

days days ." days days
3 7 28 3 7 28 3 7 28 3. 7 - 28
36 48 68 89 121 288 . 218 304 450 240 355 460
108 201 300 213 323 443 256 342 523 276 390 533
171 . .218 260 182 304 475 264 446 608 200 470 550
141 200 247 140 238 465 | 242 332 S35 285 410 550
21 27 75 118 133 275 | 237 317 470 247 326 475
72 100 124 118 281 403 247 437 475 265 455 522
31 51 88 101 152 275 229 288 414 244 305 470
72 150 210 190 280 325 200 280 480 249 237 488
88 170 220 197 282 340 267 300 470 270 340 480
363 481 647 426 481 741 433 525 689 430 520 700

f CI” and SO}~ mineralizes are part-
y F~ containing mineralizer improve-
thus implying the improvement in

S not prove to be as effective as fluo-
based mineralizer at all the temperatures
ed=here especially at a temperature of
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