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In view of Ihe shortage of energy sources there is greater demand for saving as much energy a~ 
possible in cement manufacturing process . The use of mineralizers is one of the ways to help in low ­
ering the clinkel ing temperature. The resu lts were obtained on the relative efficacy of eight mineral­
izers on clinkering. The basis of assessment was the estimation of free lime in the clinker prepared 
at different temperatures and the strength development in the cements so prepared from these clink­
ers. The fluoride bearing mineralizers were found effective at all the temperatures studied (i.e. 1200­
1400'C). The zinc oxide was found effective only at higher clinkering temperatures . Calcium chlo­
ride was not found effective particularly at lower clinkering temperatures. However, a combination 
of fluoride and sulphate was found overall to be more effective than other individual mineralize rs 
studied. A specially prepared compound mineralizer (MTM) has been found most effec tive. When­
ever the temperature increased above a certain level, efficacy of mineralizer diminished. 

In thc manufacturing process of cement, ca lcina­ ment produced. The role of mineralizers may he 
tion and grinding of clinker arc major energy con­ to lower the clinkering temperature and in rro­

s teps. A calcination system which con­ moting strength of cement with thc same r,m· mix. 
approximately HO% of total energy that is Mineralizers may he used in dry, semidry or \\'ct 

normally required can he of great value in curtail ­ Jl rocesses. 
energy requirement in this process. The There arc a numhcr of compounds having char­

thermal energy used in the manufac ture of cement acteristics of mineralizers and there is nced tn 
by dry process is established to be 850-950 kcal/ kg compare their efficacy to selec t a su itable mineral­

as against 1350-1550 kcal/kg clinker in izcr for the dcsired purpose. This has hecn the ra­
wet process. If the clinkering temperature is tionalc for undertaking this work and also to in­

reduction in energy consumption may vestigate the rossihility of reduction' in the fuel 
follow. It is reported that a lowering of IOO°C ill consumption in cement c1inkerization. 
clinkering temperature may result in saving of 60­
120 kcal/kg elinkerl. It is possihle to lower the Experimental Procedure 
temperature of melt ph 'lse formation, enhance the 

Materials-Analytical grade compound~. viz.,liquid phase formation and increase the rate of 

sintering of lime with silica, alumina and iron ox- . 
 CaF~, MgSiF", Na~Si F(" ZnO, CaCl c ' CuSO . and 

a mixture of some of the se compounds werc uscdiJe l1y the usc of mineralizers" , The role of miner­
,IS mineralizers. A specially prcpared COr11PllUlldaliLCfs has heen studied quite extcnsivcly hut con­
mineralizer designated as MTM was also used fortradictions Oil the efficacy of such mineralizcrs 
c1inkcrization. High calc ium oxide hcaring limc­have also heen ohserved·'. 
stone, ,loamy clay and red iron oxide werc llsed 

Although in reccnt times commissioning of 
for preparing the raw mix to obtain thl' l'l'nll'llt 

large scale cement plants is preferred for the pro­
clinker; thc PcrcL'lltagc compositioll of the la\\ 

duction of cement, growth of mini cement pbnts 
meal ~as: silica 11.41 , alumina 1 .0 I , fcrric oxide 

cspcci.lIly in thc developing countrics is also tak­
4.05, calcium oxidc 41.1l1, lllagnesia 0.41, alkalies 

illg placc, Mini CClllellt plallts ale based Oil semi­
0,24 with lnss on ignition at 34.IJ I per celli. 

process allu consumc a thermal energy of 
ab()ut IIO()-1200 kcal/kg clinker. Besides this the Methods-Predctermined quantities of lime­
main drawhaek of the mini cemcnt plant, its less stone, clay and iron oxide werc ground to pass 
efficient quality control on the calcination of cc­ through 200 mesh, to form thc ccmcnt raw mix. 

raw mix rcsults ill it vuriahlc quality of ce- Nine s[tillpics were prcpareu wilh this cement raw 
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mix by adding 1.0 per cent of different m ineraliz­
ers and homogenised in the pot mill. Pellets of 
these mixes were p repared by adding a small 
amount of water and were dried a t 105-110°C. 
These pellets of every mix were calcined in a la­
horatory furnace at different temperatures at in­
terval s o f 50°C in the range of 1200-1400°C and 
were maintained at these temcpratures fo r a peri­
od of one hour. The calcined pellets we re taken 
out from the furnace for air quenching. The pre­
pared clinker was ground in pestle mortar to pass 
through 200 mesh. . 

Free lime in the cement was determined ac­
cording to the modified Franke method. The 
comprcssive strength development was deter­
mined on 1.2 em euhes prepared with neat ce­
ment pastes having water/cement ratios from 0.3­
0.4 hy maintaining similar workability. The cubes 
we re removed from the moulds after 24 h moist 
curing and then curing was done under water at 
27°C. 

X-ray diffractogram of cement prepared with 
and without MTM mineralizer was also carried 
out. 

Results and Discussion 
The amount of free lime after clinkerization of 

cement raw mix provides information on the 
progress of the reaction of lime with other consti­
tuents. The values are shown in Fig. 1. 

The favourable effect of mineralizers on the 
reaction of lime with silica and RzO., at all tem­
peraturcs especially at lower temperatures studied 
hecomas evident when compared with values of 
free lime in clinkers prep,lred without mineralizer. 
The free lime in the cement with fluorine hearing 
compound mineralizer MTM is lowered by JK, 
14, 7,4 and 2% at 1200, 1250, 1300, 1350 and 
l40()OC respectively ,IS compared to cement with­
out mineralizer. The usc of mineralizer as a new 
component in the region of portland cement for­
mation has lowered the temperature at which li­
quid formation appears and thus has influenced 
the reactivity of component of raw materials and 
rate of formation of clinker at a particular tem­
perature. The mineralizer enters intn solid solu­
tion with C,s, C~S and C,A to form unstahle in­
termediate compounds of new phases which arc 
stable up to certain temperature and decompose 
above that temperature forming the stahle 
phases·j · ". Beside this it has heen reported ' that 
f1uorine contallung suhstanees stimulate the 
breaking of Si - 0 - Si bonds and thus clinker for­
mation results at lower temperatures. Thi .s was 
cnrroborated from the XI{l) of cement prepared 

• "II j I "out ~i~rlllil" 

8 CaF2 

6. MgSfFI5 

e NO.2 Si Fi5 ... 
o Co tl2 . 16 
• In 0~ 

.~ 
~ CaCll" CoF}<:; 
V Co. SO, + COF}.~ 
o Co. SOt.E 
." MHI'J ... 

Ii. 

~~50o---~'2~OOO--~12;50;:~~'J;O~O::~'J~5~O~~'~4~OO~--~ 
Clinkering lernp..rature:C 

Fig. 1 - Effect of clinkering tempera,ure on lime rua,ion 

with and without mineralizer MTM at 12S() and 
1350°C shown in Fig. 2. The intensity of peak, of 
different phases (C]S, CzS) is higher in the clinker 
lrodueed at 1250°C as well as at 13S00C with the 
mineralizer in comparison to Clinker produced 
with the same raw mix at the samc temperatures 
without mineralizer. 

The effcctiveness of mineralizcr is not 
linked to liquid phase formation at lower temper­
ature hut also on the accelerating efket 
CaO eomhinationH

• All these factors have COllt "­
huted in lowering the temperature at which clink­
ering has taken phtee. Also whenever the temper­
ature increases above a certain leve'l the efiicJCY 
of mineralizer diminishes. 

The effectiveness of the various mincrahlCr\ 
and some of their mixtures wa, found in tlte fol , 
lowing order on the hasis of studies here as: 

MTM > Na!SiFh > MgSiF" > CaF~ > CaF~ + CaSO, 
> CaF~ + CaCl! > ZnO > CaS ,> C£I: 

Okorokov el (If." have opilled e/cetrolleg;ltivity 
as a specific feature of mineralizer and for ani, ,", 
it is dJercased depending Oil the c!ectronegatility 
as in the series 

SiF2 . > F > SO.i > CI 

for the reduction of liquid phas:: viscosity. Thi\ j, 

corrohorated in the present study. 
The determination of the compressive strCll~th, 

indicative of hydraulicity developed on clinkering. 
was c:Jrried out on the cement produced at 
1100, 135() and J400°C and the resllih 
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Fig. 2 - X-ray diffraction patt erns of clinkers prepart!d at 
t2S0 and 13S0"C 

shown in Tahle I . Thc cemenl clinkcrized at ized at 1250°C without minerali zer . Whe n.:as with 
125()OC with fl uorine hearing mineralizers has CI - and SO~ - hearing minerali zers 11 0 such im­
developed good strength even after 3 days and at provement has been noticed . 
all stages of curing. Especially at 28 days it be­ The development of strength with MTM miner­
comes 4-5 times higher than the cement elinker- alizer is excellent even at 1250°C. 
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Use Of 
Table I-Compressive strength of cement produced at different temperatures with different mineralizers 

Mjneralizer Compressive strength (ky,cm2 ) of cement prepared at Presen 
1250'C 1300'C 1350'C 1400'C 

l,.s l1 
days days days days 

3 7 28 3 7 28 3 7 28 3 7 28 T h e ddition of 

Nil 36 48 68 8 9 121 288 218 304 450 240 355 460 \0 cOJlcre t e mixes 

1%CaF2 

1% MgSiF. 
1% Na,SiF. 
I%CaCl, 
I% ZnO 

I% CaSO, 

108 
17 1 
141 
2 1 
72 

31 

201 
218 
200 

27 

100 
51 

300 
260 
247 

75 
124 

88 

213 
182 
140 
118 
118 
101 

323 
304 
238 
133 
281 
152 

443 
475 
465 
275 

403 
275 

256 
264 
242 
237 
247 
229 

342 
446 
332 
317 
437 
288 

523 
608 
535 
470 
475 

414 

276 
290 
285 
247 

265 
244 

390 
470 
410 
326 
455 

305 

m 
SSO 
SSO 
47S 
m 
470 

Bul l i n lhe reduct 
~ r prepn ring 11 wot 
11\lIll!rinls used lo 

ilily re many. 
"to'n I odhl1n ~"i 
l UlIl" l e . The lIUU i 

lice , lhe plnsUe 
0.5%CaF2 r !lults in betler we 

+ 72 150 210 190 280 325 200 280 480 249 237 488 I l r " Jlglh lhan lhe c· 
0.5% CaCl, v ..... l h e ubuve tIlU 

O.5%CaF, II loW orUer. Thel ~ 

+ 88 170 220 197 282 340 267 300 470 270 340 4RO lunceS such IlS glt 

0.5 CaSO, en fin d Na·l ignos 

MTM 363 481 647 426 481 741 433 525 689 430 520 700 aeid, hydroxy acid 
rilles. phosphate~ 

However, if Cl - and SO~ - mineralizes are part­
ly replaced by F- containing mineralizer improve­
ment occurs thus implying the improvement in 
the efficacy of mixed mineralizers. The addition 
of ZnO does not prove to be as effective as fluo­
rine ba<;ed mineralizer at all the temperatures 
studied here especially at a temperature of 
12S0°C. 
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