e in its various forms }ms al ways- nrcupiﬂl an
tant role in- constriction, - Most ~of the uses o
 lime is put are such, which require that the quick.

s enough to mml‘y Tts rhﬂnlt.nl nﬂimty
machine for hydreation of lime has heen designesd,
ated at the Central Bullding Research Institute for
tinuous prpearationnol dry hydrated lime at atino-
pressure,  Extensive field trinls with this machive
cen done and the ppriomace of this machine was
found very satisfactory,  Design aspects of this machine
the other related Equipments required, with the pos-
ay-outs for setting up a lime complex mainly for
roduction of conumercial dry hydmtcd hmr Imvc
discussed in this papee, w0 G0 -
L Lime obtained direct from the kiln alter utlthlﬂl{ml
own as quicklime and consisty essentinlly of oxides of

smaller quantitics of sillca, Aluming, mm wude
numvwm ather impurities. Hh ) -

" Mostof the uses to which lime is put to are such
vhnh requires that quicklime should first. be conve-
Into the form of hydrated lime which -essentially
sists of calciun hydroxides aloug with the amsociated
dlunce that are derlvcd from the nnpurltncu prescnt in
Iimesmne sample,

Hydration of qmckhme can b'B mlutvcd by one of
the three ways ;. "

The direct mld cm-ciul Hdditlnn nf w.ut-r to, the
Quicklime, . .+ - EeLR :

The ndrlhiun ul'strmu to the qmckllnn,

Lhe expmure of the quicklime to air tr niluw ll t
 he treated by the molsture of the air, ~

Ol the above three ways, the best one - s . to allow

shonld fArst hc converted into_the form of - I\ydlntrd :

cium and varying amount ol mngucsmm together-

Water 1o react dlrl:(‘”)f wnh Ih(- quicklime.  Use of
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steam wuuld I:c unrmnumlml und rxpus'urt' to air. lu
lwulcd In) mlmlmrus Vl'l)' 1luw prmeas.\ More

:rr’

mtr: & .uhnn.uc duung cxpmurr ) Al
Alllmugh the conversion, ul'quickllme inlu hydm(ed
Ilmc appents to be. a.very simple process but.the:; reacs:
“tion is governed by numerous factors . which, af!‘ccts\. the:
projeties of final product. - It is, lhmelme, drmul:lc o
that manufacturing of hydrated lime should . be vururd
" wut In & fuctory under controlled conditlo, - St
Lime vary largely In - their hydrating pmpcrucs.
“I'he chaice ol a-hydrator has to be based - only upml
close study of the hydrating properties of lime, 0
There are two mabn - important : properties: of - the
 hydrated lime which must be secured in the prnduu uud
. the design of the machine -should - be. suited.
i obtain this.  Propeities are (i) (‘hcrmcnl Reactivi :
© Plasticity of the hydrate.
Both these propertivs dcpcnd upun « thc g nnturc ul
the particles formed durlng hydeating. . It iy well kfiown
! that a lime putty nmde by slaklng lime, in Lxcess ol‘

" reactive llydrnled Ilme, lt is: ncceunary to- nppruad" .83
' mnuch as possible to  the conditions which,, pravall in
~ slaking to a putty. 'This is secured when the desiyn and
F operatlun of thc hydrmur is such that tlw umxmlun"ﬂ-‘

bl hqmd watcr.; SRR
L Fypes of the Uma Hymatlon' '
! (a)  Hydration at aunsspheric prcwune.
(lp) ‘Pressure Hydratlon, ih
" Hydrating machines working at atmusphcuc - press
\mrr are sumilable fur dry hydrating (i) High tuluum il
yuicklime containing not more. lhan J'},{, Mg() (ls) ,m[\.
- burned dolomitie lime. X —'
(‘apmlllﬁ ul hy(halun mnuy vary front. | lu l

$h



fhr, but it is better ty use two or three sepsrate small 1
medium sized hydeator for different  quality ‘produets,
For hydrating machines from 1600 to 18,000 K,
Capncities, power requirement ranges from 2 to 30 Kw,

Pressure hydratitg ty suitable foy hydrating  dyloin.
itic lime. Pressure may range from 2 to 7 Kgjom?
depending on the quality of the limestose, Distingul.
shing leature from atmospheric hydration s that an
aute-clave eylinder is uscd as a hydration chamber jnto.
which lime and water are introduced at a Constant
Weight ratio or Volumetric proportional, In the pressure
hy'dmliuu plants, hydration occurs in a VAPUIOUS  atno.
sphere und the time of hydeation is  shortened hy the
highest pressuse and temperature,

Hydrati onof Hydraulle Limo o

Hydraulic limes are so casily overburnt neith conge.
qnent slow rate of reaction, that their complete  hydia-
tion may offer difficulties. When hydraulic limes are
hydrated to a dry power, as that operation is carried out
praperly, the hydraulic set iy fully retained,

The sewni hydraulic type, il not uyerburnt can readily
be treated in eficient hydreting plant vperating at uting.
spherie pressure, but eminently hydeaulic limney unless
burnt at closely controlled low temp, may yield unsound
bydration under pressur- cnsures their complete hydras
tion with the retension of hydvaulic set, Iy has Leen ¢
custom o grind the hydeaulic limes 16 a fine powder
thus increasing their rate of hydration,

Water Conntent .

Assuming complete hydratlon aud 100, pure quijck-
tlime, the water ol hydration js 24.3%, tor  high caleium
aud 27.29% for trae dolomite lime. The balance of 15,
7% and 72,89 for high calcium and dolomitic respecti.
vely ds the lime sofids conteat.  This clearly shows hat
there is an increase in weight of the 61‘igi1ml quicklime to
at least the extent of the water of hydration, .

Practically an excess of moisture over (le theoreticnl
amount is essential 1o achieye complete hydration sinee
seme water will be lost through tvaporation by the hegt
ol hydration mul‘iuval'inhly thert is at  least A lractional’
per cent of absorbed free water that Is not chewically
vombined but that envelops the hydrate particle Jike o
film. “I'his later moisture cannot be remaoved by mechs
anicd! means, -

Consequently, if only the theoretica) amount of
water is added, the lime will be incompletely hydeate:
sand nustable oxidey wifl still be present with the hydiox-
iden. Secondly, the exeess hicat which is evolved duriny
the fiydintion would rajse the temprature of lime beyoud
190°C which is not desirable, Practically the amount "

1
|

nexs

water requlted  for complete hydtatlon of 5 kigh cale
quickllme is about 60% of the lime solid’ weight,
Hydrated Lime Forms

Hydrated line ean e produced as g dry
putty, sturey, Milk of Ime - or i water,
distingu s hing characterstic of which s the

iulh__

'y
The g,
ELIGTIT ol 5§

" exctss water they cuntain,

'Ainnng variowd forms. of hydrated lime, dry Iytlra g
is the most concenteated form of hydrate wljeh can b
produced conmmercially,  Some of the advumugn; of dyy
hydrate over the other forms of hydrated it Lre py
fulluws :- .. ‘
(#)  Dry hydrated limeis o stable taterial,
handle and transport,
(b) It possesses definite uniform properties and ¢y lie
stored for an indefinite perlod,

thsy

(¢} Dry hydeate can he readily inixed with walcp of
reduced to any desited it can also be incorporated
I motars and plaster in exact proprtions,-

(d)  Dry hydeated lime Is a more profitable prodycy g,

manuflacture,
" About 125 tons of hydraln_ are made from 100 (o ul'
quicklime due to differcnce in the specific gravity,  Algy

hydrate Is generally sold at about 159% higher price per

tot on a cotparable hulk basis.
Rato of Hyc rutlon ] e 5
Reaction between lime and water depends Upon the
concentration and temp, Of the veactant, the: properties
of the quicklime,  Even in the lime of same purity, the.
rate of hydration can differ very widely, Ttis tlu-rcli;r'c_
advoated that the rate of hydration and the oplinum
hydration condition must be determined enipivically and
individually in cach ease. “The rate of reaction cin be
markedly affected by even slight deviation in the condit-
ion of hydration, .
Factors influencing rate of reaction are ;—
() Purity of lime -~ High chemical purity uhcls'
rapid hydration.” lmputities dectense the rate of
hydratiun,

(i) Potosity of lime : —Commercial e ranges around
- B0Y purosity.  Rate of reaction would  increase

with porosity, j

(lii)  MgO content : - Increasing increments of MgO have
u vetarding clfect on the rate of reaction, ]

(iv) Temperature 1 The rate accelerates with incrcusmg
temp of both reactants particularly water,

(V) dAmount of Water t-—Increasing the amount of wator.
retards the rate of hydration, rd

{vl)  Agitation i—Agitativi of lime and  water increasts

the rate of hydration,
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Wy Jumps of ths Hime can be broken 'c:illciuntly to
1 am, by moqis of o hammor-mill, This is coseptlally o
hizzh ozaad niscling with some form of slugger - hammer

'gf.r!_m.-_q:u':kﬂif.w s Dioell, ulze ‘(gruund quichs
8) Js more rapid In hydrating  then lump or

¢ B .
faked 1A quichlime pactislly air sloked hyd- attashcd to the rotor to shatter and grind the’ .material
By, © nialct o bor corcen coge. The spacing of the bars
B dtermiten the siae [ the product speclally the maximum

¢} Doy Hydaation :
ueat majority of lime consuners does not purchas:
and - elakie 1t for thelt own consumptlemn,
gy can not pucikly Justify the copital cot of
g eguipments end thr inzvitable probloms
to nnother processing siep that slaliing entails, Crdzoger
b sequizoments are simply too pimall, so tiey _ Qulchlime nbovs - 1 em, size from the crushing
purchac cosamarchal  hydsated lime.  Caly Wnlpment Iy conveytd to the lime hydrating machine.
umets elake their own,  Commercial hydrate Suahet elevatorcan be teed for vertioal tramsport of
 powdes sopivecating the most concentrated form quichiine Into the hopper attached with n feeder of the
il tnte, ¢hs cxlota, The purchace of hydratc'i_n dilute limn fiydrating reechine,  T'wo way chute can be provis
farma glich 9 prity would bz viecoremical because ol dod st the dlzcherge end of the bucket-elovator, so that
of teansporting o much fra?  water, a3 woll a3 two hydiatizg machinzs can be fod a single bucket
of the.spitable conteinzro, - clevator, Of the different types of bucket elevatots, the
s, obvivys thut dry. hydeation iy more complicated] ieeet sibabte for feding of ruicklime s a centrifugal
2t aleking tlez the fnal hydrate muzt be  di stiteee ypy high enoed bucket elevators,””
Aliat it do-onsily -packed in bzgs, Al high quality  Dao FlyGrathad [Mashina ,
relel hydrate must be preduced entiroly In closzid- A hydrating machine is the'keystone of 8 hydratiot
 pytems in ;nuchnwuy.that‘ the carbon di-onkle plant, In thiy meachine, reaction is carried out in
s opcludad.an [ze s ponclble and  may not cauce horizontal trough or chambzrs which are equipped  with
ataralnation, L ! ni cficient eyitetion pacdies producing an intinate mi
13 procens of hydratioh can. be carrled ‘out in of iz ol ivater nand for impelling the mixture through,
for 1 .6 continuous system. Dut continuous - lihe a sorew tonveyor. : P
have teplnsed bateh systern beeause of greater ‘Iiiera are three troughs In the machine which ate
ty, atoniation end superior-dust cuntrol, ' - knowm an i (1) Pre-talatng chamber (b)Main hydrating
the nature of thelimestone atxl the line burring, cheinber (6) Pinkhiag chamber, S RIE
utiliesVfor (ae o Dinztion of limestone, Influep~s * Pyaesntuar azves for foeding and intermisling the two
ture onid the guality of the lime, the proces of  camponcst (3o, ims and water) hefore entering the
nheatobe ndopted to ohtain the required tmaln kydrating chrmber, The mizture of lime nnd water
y of hydration, Most imporent factorn that phiould from the pteumirer contdin water in much enceny thon
t in view before selectlng the typz of Liquipmant seqquired f2r complets hydration, The heat of hydration
ydietion plant lavout ard :— ¥ faeide the main hydiating chamber evaporatcs the encess
herateal purity of the quicklime,

wtor and tha hydrate s dicharged from the -machine

Perozlty and glulingrass of the quickilinz, .. eadry powday from the outlot of the finkshing  chamber,

Isn'of the quickilng to be fed Into the hydeatiag frn the sl Anishiag chninber hthe ydrate 1y thoroughly
*tachiic, :

: L e 20 fugzrect up by theweteeing paddles. It disperses therehy
Dezlred partiole olse of the resuliing hydrate,

th tat coimpant of sufplunanol sture and mafies it por.
sulpmznto Genecelly reqitlseddn commerchal hydl. alisks for chegpocifienlly heavy grit and impurlties to
lant, willcltip atmoypherle pressure are ‘comps- esttle down at tha bettem of the trough, which can then
il ¥ : ' Be concinuouely discharged whilst the lighter « hydrate -
g of tho Qulsbian . {tney ofigver b wole platz vhich ean be adjusted in height,
ha quichtime reczived from the Kiln s wunlly ni  welrplaces are alo provided in the: main ‘hydrating
rm of big fumge: - itio vaty mocosary to roduce  cliamberat tho disshasgo oida. Dy adjusting the helghe
quicktime to make the hydsation process mose effl of the weiz plote, contact period avallable for the rence
tand for vaiforsa mizing of the two reactaito, tion can ke varied,” i : ’

fursm, b

* Other echealed) cquipments which can be used
for crunhlng of quishiime. ara fmpact breaker, small
gyratory evdohicr and cone mill,




s ,.t_hc spraying jotg,

Figi
" Lime “y.h‘lrlir!lu Muchin: (Capacity 1o Shify)

All the thyee slaking chambeps are positioned  gpe
above the other, I'lie fhace i cach ang (e holding
Capeity i adopied f cach chamber ip proportion g

e inerease 5 volume of the hydeate during the hydra.
ting Process, as ihe viume inereasey Approximately hy

225% of the initial yolume,

All the three slaking troughs are mounted. o)
mon, rigid sjdye shiclds with serew
the sc]!'aiiguiug ball le

crne-

iwings,  The three slaking troughs
are cempletely  dyg Proof due to shger metal  lineps
and  the stulling  hoxes Provided at the eyl |
of the shagy, There are gy inspection g clearing
doors for cach trongh, ;
' The stean Benerated duving
13910t allywed S eseapa Lo the uy
in breheating (1o
dust collector jy pro
hine o seqt)e the 1i
lime milk hi ,,

the process of hydeation
nasphere hut jy utiliseq
water that alfecrs hydeation,  Wee
vided with the lime hydrating myc-
ne dust with th feed water, o
btained i passed o the premixer througly

It is Benvally dagiy
controlled jy such

turg highegr they

able that ¢he brocess should e

A manner thay (o malerial tempery.

OO is Never attainged,

cd brackets for hulding. ‘

t{4)

Haudilng Equipments [or Hydrateq Lim
Lime coming out of the h
dry powder, “I'his certainly contnjpny 4 litel

]

: yelrator jq in ¢
f' free molstyre and  Jittle amount of ta
|

l

(and  magnesiym oxide) in Ameomblney
this reason it s bettar g allow (he hydrag

Mand for a litde tine (3 10 19 mts) after hyq.,

i it ean be fugiley Brocessed, By js, therefy
i

sometime in storage bing Oy nuring cumpnrumg

For transporting the Seii-processe hy

hydratar 1) the stoarge or compartimeny usnall

of hotizontal serew ranveyoes in tandem gy
vilors are employed. :
Examination of Impurt tlex
i Hydration of lime involves the cony, ]
citun oxide into caleium  hydroxide {and of
; oxide into manesium nydr(axides}. The othe
! present in the quicklime muostly remin
These impurities shonld e clitinated Trom (k
This can be earvied ont by vibratory sieving

application of mechanical  ajr sepeartor de;
the production ca ncity. Generally enclosed,
air separntors of e centrifugal type thg (]
shaped witl hopper bottom are JEenerally gy
the tinal milling of (he hydrate in order to
material 1o a fine stare of suhdivsinn,
this may he-—Nog 200 mesh material o even mo i
Theae mills are adjustaple, so that iy some planiy q
serivs of several sepetators may he emplyyed 1o
hydrates of different particie size op gradation
rates that ure not aiy seperated or the lmpyri _
climinated from e Ilydraui, would e conside
nrelined product of less valye, i
i r(M'u:r‘:nilling, the finished hydrage is feq b)’
tn storage silos, located abyye the automatic bag fi
i Ca. ;
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