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ed lime is an industrial chemical deployed in a large numoer oi manufacturing processes and
The exothermic reaction of finely divided quicklime with wat :r in a vessel triggers off excessive heat
evaporation of water, The steamn gcne‘rzllcd not only hyd -ates the rea{ct.anl: bu( also causes.the
d lime particles appear to behave like boiling fluids. This pri-«ciple of fluidisation is employed ina
' hius beein desigied on the above mentioned criterion
of simply one hydration chamber, just preceded by a pr- mixer. Another special feature of this
“capability of retaining the slowly-hydrating materict over longer periods of l_imc. while
\e solt burnt lime at a rapid pace. Design aspects like wi.ter .nd power consumption, power
) Lo various components, elimination of impurities and e« oncinies of the plant are discussed in
er. The new hydrator will be capable of producing quality lime along with cost-eflectiveness.

due to the heat o1 reaction and in the static mass there
is no means, other than slow diffusion, by which more
water can reachit. Maturing silo thus does very little:

Lo assist the process of hydration®$,

In view of the aforesaid considerations, a
mechanica! lime hydrating machine to yield a

, . continuot ssupply of about 5 T of dry hydrated lime
al from the hydrator to a storage

per shift has been designed. This machine will
automati:ally differentiate between slow and rapid
slaking line and will discharge the latter as soon as
possible  fle: the reaction, while retaining the former
untilitis 1ydrated. The rapid passage of the reacting
lime bala 1ces the longer retention time of the slowly
reactive Cnstituent. Fortunately, the disintegration
which ac ompanies the normal hydration of most
limes provides a means of distinguishing between
hydrated and unhydrated lime.

Fluidizatios. with Selective Hydration®

A dillerertiating or selective hydrator has been .
designed fo: the continuous preparation of dry
hydrated linie at atmospheric pressure. In this

-machine reactinn is carried out in a horizontal trough

of special desian which is equipped with eflicient
agitation padd::s. In such a short deep vessel the
mixing ol lime and water cannot be carried out
clliciently so the hydration is preceded by a fast
running premixer

Qucklime of 1 ¢ n size and preheated water are
introduced into t1.2 premixer having agitation
paddles to ensure rap. thorough mixing which is an
essential lirst stage of good hydration, The mixture of
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ICS are 5o highly reactive with water that
j's*_unwarrant_ed but the greater number of
led in commercial hydrators gre slow in
Elg o react with cold Water and eflicient
3 makes anenormous diflerence (o the rate;
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halarge quantity of heat is releaseq due to
EImic reacqion Laking place. The steam
'ffgl!ring_lhc Process of hydration is 1ot
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Fig. l——_Diagrum of lime hydruli'ng machi. : (single lier)

In practice (he quality of water required for complete
hydration of high calcium quicklime is aboyt
60 per ceat of he weight of solid lime,

Water ar.d Powe, Requirement

An iniportant feature of the selective fluidized
hydratos js the way in which the power exerted to
drive th. stirring arms varies with conditions in the
machine. It was found that the power required s
minima. whep conditions match appropriately for
hydrati oo, and thay the requirement riges on either

4 Maxicum amoung of water vaporized in (he
hydrator. This in turn entails 4 high level of
NMuidizaticon and jy is the fluidization which decreases
power cc 1sumption, A fully fluidized hydrator
requires s. arcely any more power than when (he
machine js running empty, '

The rise ir; power consumption js sharper when (6o
little or too mutch waer is used. In the case of excessive
waler the degi ¢ of fluj dization decregses and load on
the system go. s up. On the other hand jf there is
insuflicient wa. o 10 dissipate the excess heat by
cvaporaltion, the temperature in the hyd rating mass
rises above 100°C Al this temperature coherence of
the hydrated part.cles and their adherence to (he
stirring mechanism take place, and a| free moisture
disappears, The cohering powder BIOWS as i solt mass
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400 kg of the less reactive lime. This lime
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ill need much longer retention of a very

PHthe salient features of this lime hydrator
s ol a trough shaped deep and large

vessel lor hydration preceded by a fast
Il paddie premixer.
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2. A wet dust collector is provided with the lime
hydrating machine to make the lime dust settle with
the feed water. It has been seen that hot water (at .

-70°C) accelerates the slaking process. To raise the
temperature to this level the steam and lime dust
generated inside the troughs are brought in contact
with the incoming water, The hot milk of lime thus
obtained is pussed to the premixer through the
spraying jets for more uniform distribution.

3. Flexibility in the design-retention period
available for the reaction between lime and walercan
oc adjusicd by changing the height of the weir plate.
Retention . time can vary automatically in the
hydrator for different reactivities of quicklime.

4. The operation of the hydrator is dust-free.
5. Better quality control achieved.

6. The equipment is suitable for hydrating high
calcium quicklime as well as dolomitic lime.

7. The machine is capable of being split into-a
number of subassemblics for ease of maintenance and
transfer.

Power Distribution in the Machine

- For hydrating machines of capacities ranging
between 1 to 20 T/hr, the power requirement ranges
between S and 40 H.P. This is made up of the total
resistance such s friction of the material against the

“trough, surlace of the paddles, bearings mixing and

due to the hard crust on the trough wall.
Anelectric motor of 2 H.P. is connected by means
ol a flexible coupling to the speed reducer to obtain

the required speed in the case of high speed mixer. For

main hydrating chamber an induction motor of
JELP. isconnected by means of i lexible couplingto
the speed reducer (Worm & Worm Wheel type). The
required speed is obtained by means of'a pair of steel
sprockets. -

Equipment Specitications
Capacity of the hydrator
Quicklime required
Water required

= S5T/shift (8 hrs)
= 500 kg/hr (approx.)
300 litres/hr (approx.)

Feed size =l cm
Retention time (average) = 30 min,
Size of the mixer
Length =17Tm
Dia. =42 cm
Size of the hy.;dr:ning chamber i
Length =275m
Dia. = Y0 cm
Horse power =45

Weight of the machine
Pressure =

25T Gapprox.)
Almospheric



Impurities

};]uick lime involves the conversion of
into calcium hydroxide (und of
yide into magnesium hydroxide) the
s present in quicklime remain mostly

s¢ impurities need to be climinated
le. Vibratory sicves or mechanical air
e centrifugal type can be employed o :
purities and to classily the material to
sub-division. After milling, the finished
fed by gravity to storage silos, located

jtomatic bag filling machines.

production be brought in at par with

ctor like cement, and some incentives

: o this industry. The pattern proposed
:mni[ de lime production could be based

lime produced in rural and semi-urban areas

tral hydration plant to produce dry

[ packed and marketed like the
) The size of the hydration plant

itably chosen to match the regional or -

gional production of quicklime, -

iese plants can be widely distributed and located ;
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near the large construction activity, centres like
metropolitan cities, industrial and housing activity
regions, ete. An added advantage of the small sealo
hydrated lime plants would be the closer proximity to
the users, and the transportation expenses would be
considerably reduced.
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