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CHAPTER VII

LIMESTONE FOR LIME

In the previous chapter, the requirements of
limestones for the cement industry have been discussed,
Metallurgical and chemical industries requisition only
the top quality limestone of Grades-Super, I and II

(caco, above 85 or Ca0 above 48 percent), while the

3
cement industry demands the next best limestone of
Grade-I11 (CaCO3 ~ 78 %o 85 or Cal 4‘4 to 48 percent).
However, such high grade limestones form only a
fraction of the bulk of the total area covered by
\limestones. As such, the limestone balance awaiting
utilisation still remains quite large, a considerable
portion of which can be readily utilised in the
manufacture of lime., As a matter of fact, in itswown
way, lime obtained from limestones is a very important
mineral raw material that find extensive use in various

walks of life., It is rather paradoxical to note that,

inspite of iarge resources of unutilised limestones
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in Gujarat State, 1ime is imported from neighbouring
States 1ike Rajasthan. This indicates that there is

a good scope for developing lime industry. It is
necessary that the use of high grade limestone be
restricted to industries Where,sthey are undispensable,
and the rest of the lower grade varieties be utilised
for other purposes including lime maﬁufacture. Lime
can very well replace Portland cement in certain types
of construction works in which the latter is not
indispensable. Undertakings on small scales, utilising
1imestones of lower grades should be encouraged to
relieve the strain and dependence on the Portland
cement industry, pro#ide more employment and bring

down the cost of construction works.

It is well known that even before the Portland
cement was invented, limestone in the form of lime was
used as cement. The use of lime as 'Cement' in
construction works dates back to the beginning of the
civilization. In fact, 'Lime' was the only cement in
old days. It got a setback iﬁ this field on the l

invention of Portland cement. However, the use of lime

is still preferred on a considerable scale in
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construction works, because of its (i) cheapness,
(ii) easy availability, as it can be prepared locally
in country kilns, (iii) less dependenee on the supply
of Portland cement, and (iv) its oharacteristie

suitability in hydraulic structures,

The lime in additién to its application as a
cement, it also used for many other purposes, Finely
pulverized white limestone, chalk, marble or liﬁe,
called as 'whiting' is required in many industries
for the maﬁnfaeture of paints and erayons, for fillers
for textiles, paper, rubber, soap, and toilet powders,

ete .

LIME AS BUILDING MATERIAL:
Limestone is burnt in kilns to obtain lime, and
which can be manufactured on any seale as per

3 3

requirement, varying from 3 m™ to 100 m” sized kilns.-

Plate V,
When heated in the kiln at 800° to 1000° C,
limestone loses its carbon dioxide, leaving Ca0 as

quick lime in hard white lumps, which has a gréat
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affinity for water, taking as much as one quarﬁer of
its own weight. Roughly two tonnes of limestone gives
one tomne of lime after a reject of underburnt or

overburnt material.

The' burnt product obtained from the kiln is mixed
with sand and water in predecided proportion (worked
out on the basis of laboratory trial results) to brepare
the lime mortar., In rural areas this mixing is done
by means of old fashioned 'GHANIES', operated by
bullocks. But of late, mixers run-on power or diesel,
similar to those for cement, are available, and used

on larger works.

A

Lime-mortar on exposure to air, sets by loss
of water, and gradually hardens by absorbing Co,
from the atmosphere, Hydraulic lime has unstable
calecium silicates and aluminates along with sufficient
uncombined lime present to permit slaking; this has
a property of setting under water and becoming very

pard in a few days.
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Unlike Portland cement the composition of lime is
quite variable within a wide range, and thus in the
case of lime mortar, a strict check over the quality by
frequent testing is necessary, particularly when used

in important structures like dams.

Indian Standard Classification of Building Limes:

Various types of limes, derived from the lime
burning, have been classified and standardised by the

Indian Standard Institution as under:

Quick Lime: A calcined material, the major part of
which is calcium oxide in natural association
with a relatively smaller amount of magnesium

oxide, capable of slaking with water,

Fat Lime: = The 1ime which has high calcium oxide
content and dependent for setting and hardening
sbley on the absorptién of carbon dioxide from

the atmosphere.

Hydraulic Lime: Lime containing small quantities of

silica and alumina and/or iron oxide which are in

chemical combination with some of the calcium
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oxide content; giving a putty or mortar which has the

property of setting and hardening under water,

" Hydrated lime: A dry powder resulting from treatment

of guick lime with water enough to satisfy its
chemical affinity for water under the conditions

of its hydration.

Lump Lime: It is a gquick lime as it comes from kilns.
For building purpose, three classes of "LIME"

are considered; those are as follows:

1, Class A - Eminently hydraulic lime used for

struectural purposes,

2, + Class B - Semi-hydraulic lime used for masonry
work. (
3. Class C - 7Fat lime used mainly for finishing

coat in plastering, whitewashing and
A with suitable admixture, such as

surkhi, or any other pozzolanic

material to produce artificial

hydraulic lime,

The Class A 1lime is supplied:as hydrated lime

only; Class B and Class C limes are supplied both as
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quick lime and hydrated lime, The chemical composition

of the three classes of limes is shown below:

TABLE NO.63

Percent

.

Sr, Constituent Requirements for
No. . Class A Class B Class C
Quick Hydra- Quick Hydra- °
ted ted
i1, Ca0 & Mg0 .
(a) Minimum 60 70 70 85 85
(b)) Maximum 70 — —~— — —
26 S102,A1203 i
and Fezo3
Minimum 25 15 15 - -
3. Insoluble
residue in
HC1, 1less
silica,
Maximum 2 3 2 - -
4, Loss Ignition
Maximum - {a) 5(for - (a) 5(lump -
lanp limeg
lime) .

- (b) 7(for = {(p) 7(Gro- --
ground und
lime) 1lime)

5, Carbon
dioxide :
Maximum 5 5 5 b 5
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Magnesium should not exceed 5,0 percent in ény
class of lime; if in excess, it requires greater care

in slaking.

The cementation value of class A and Class B
limes as calculated by. the formula below should not be
less than 0.6 for Class A limes, and between 0,3 and
0.6 for Class B limes,

2,84 + 14B_+_0.7C
1,0D + 1.4E

Cementation value:

where, A = Si0,, B = A1,05, C = Fe,0, D=Ca0 and

E = Mg0O.

(the constituents are expressed as percentage by weight)

The strengths specified for the three classes

of building limes are as follows:

TABLE NO.64,

Compressive strength

-

Transverse strength

- - e ol

(Minimum) ‘
Period Class A Class % Class A Class B
(In xg / om>)
14 days 17,5 12,5
28 days 28,0 17,5 10,56 T+0
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LIME MANUFACTURE IN GUJARAT:

It will not be an exaggeration to state that the
limestone resources suitable for manufacturing lime in
Gujarat are boundless and almost inexhaustible. In
', fact, this aspedt of the utilisation of not-very-rich
limestones in Gujarat, has received little attention
till now. However, of late, at several places,
experiments of manufaqxﬁﬁﬁng lime by burning limestones
have been conduotgﬁ;’ég;rthe results are very
encouraging and interesting. A brief account of a few

important projects are discussed below:

1./ Recently, an attempt of large scale
utilisation of lime was made in the colony construction
for the Narmada Project, neé} Rajpipla (Broach district).
Limestones belonging to Bagh Beds were used in the
manufacture of lime. Two kilhs, one of 30 n° and
another of 100 m3 capacities were constructed. The

" cost of lime worked out to be Bs,30/- per n° (8s,90,00

per 100 cft.). Plate VI .

2, Lime kilns have also been set up at Amirgarh
(Banaskantha district), a railway station on Ahmedabad-

Delhi Metre Gauge of Western Railway, where crystalline



FLATS VI

Lime kiln near Rajpipla
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supplying good quality lime, Methods of manufacturing
of lime can be improved as discussed earlier so as to

bring down the cost,

Broach district:

Bagh limestones of Gora-Limdi area and in the

vieinity (Mokhadi, Vandri, Vanji, etc.) féll under the
Grade~IV,.. - Those can be utilised for the manufacture
of 'building limes', Their use as hydraulic lime is
already described in the construction works of Narmada
Project colony near Rajpipla., These limestones are
available in large quantities, and their utilisation

as 'building limes' need be encouraged.

Calo-tufa deposits of Grade—Super occur in this
distriect at several places. As tﬁeir extent is very
limited, these can be utilised only for lime burning

to get 'fat lime',

Broach and Surat districts:

Pertiary limestones from these districts at

Kanerao, Dinod, Kandh, Tarkeshwar, etc., of Grades-—III

(Fe) to V(Fe) are unsuitable for the manufacture of
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Portiand cement.

However, these provide a vast resource to yield
‘building limes' of good quality. There is wide scope
for such undertakings; a detailed study in these

districts is required.

Saurashtra
Limestones from districts of Amreli, Bhavnagar,
Jamnagar and Junagadh, mostly of Grades-~Super to
Grade-IIT are useful for such industrial uses where
large quantities aré required, But the total reserves
are so enormous, that even after meeting the needs éf
chemical and cement industries there is ample scope

for developing 'building lime' industries also.

Kutch

Similar to Saurashtra, limestones of this region
are of higher grade and pléntiful; thus part of it can

be utilised for the mamufacture of building limes.

The mention of 'Kankar'! is very important before

concluding this chapter., It is interesting to note
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that the kankar production in India forms 17 percent
of total production of limestones, kankar and dolomite

(Coggin Brown, 1955).

Kankar is gcattered more or less all over the
State, except that quantitatively it differs fronm
place to place, Burning of kankar for the manufacture
of hydraulic lime is cohmon, and is undertaken on a
large scale near Baroda, under the trade.name of

‘SagO].‘ .



