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plaster boards.

ODUCTION
psum plaster (CaSO 1% H20) called calcined gypsum
ster of Paris. is produced by heating the ground
weral/by product gypsum 130-190°C in a suilable
ing plant when it loses about one and half molecule
ater of crystallization in the form of steam. Gypsum
in fact, one of the oldest building material in the
1d*1.

m plaster when ground with small quantitics of
substances such as accelerators. retarders, fillers and
ders has varied and extensive applications. The princi-
ole uses of gypsum plaster include: plaster of Paris; build-
ing. moulding and casting plasters ol many kinds: dental
| surgical plasters: plaster for bedding plate-glass while
ng and polishing pottery-mould plaster, etc. Huge
ntities of plaster are required in the manufucture of
ter board; partition blocks and tiles: light weight gyp-
" blocks; aesbestos and other insulating boards: as
feinforced gypsum concrete slabs.

mechanised pan system has been developed at this Insti-
Lute 2", Three samples of mincral gypsum procured
from Rishikesh and Rajasthan were calcined in this pan
em. The plaster produced was evaluated Jor its quality
examined for chemical and physical properties. The
Its obtained are described and discussed in the paper.

EXPERIMENTAL

1. Chemical Analysis of Gypsum

" The gypsum samples were analysed for chemical com-
on as per 1S:1288-1973. specification of test for

cral gypsum and gypsum products.

L Evaluation of Gypsiun Plaster

~ The quality of gypsum plaster produced in the pun sys-
fem was cxamined by determining its chemically com-
bined water, hemi hydrate (CaS0.4%H20) and anhydrite
(soluble ¥ - CaSO4). and insoluble (B — CaS0s) contents
following the method of Holdridgd The differential ther-
mal analysis of gypsum plaster was carried out as per

,_ ackanzie’ §¥ technique.

;5_ Testing of Gypsum Plaster

~ The gypsum plaster samples were cxamined for their
¢hemical composition as per IS:1288-1973, specification
of test for mincral gypsum and gypsumn products and for
'hys_lcﬂl propertics as per 15:2542 (Part 1) — 1978,
Specification of gypsum plaster concrete and products,
Part-1, plaster and concrete and 15:8272-1976. specifica-
lion for gypsum plaster for use in the manufacture of
_,Il;tbrous plaster board respectively. :

- RESULTS AND DISCUSSION

.Qlemicr_il Analysis of Gypsum

; e cthemical composition of gypsum samples is re-
- Ported in table 1. Table | indicates that sample 3 has

‘To make gypsum plaster of uniform quality. a.

N

PROPERTIES OF GYPSUM PLASTER PRODUCED IN THE
MECHANISED PAN SYSTEM
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Gypsum plaster produced in the mechanised pan system had bLeen evaluated for
its quality and examined for chemical and physical properties. The results indi-
cate that a gypsum plaster of good quality conforming to relevant Indian Stan-
dards can be produced. The plaster can be used for the manufacture of fibrous

highest SO3 content and thereby the highest purity among
three samples.

Chemically Combined Water, Hemihydrate anc
Anhydrite Contents of Gypsum Plaster. ]

The amount of chemically combined water. hemihyd-
rate, soluble and insoluble anhydrite contents determined
in the gypsum samples is reported in table 2.

As seen from table 2 the chemically combined water of
pypsum plaster is-below 6.2¢% normally found in the plas-
ter produced from the pure grade of gypsums’, * This
significs that plaster produced in the pan system is well
calcined. It can be further scen that hemihydrate content

TABLE -1
Chemical Composition of Gypsum

.Gypsum soluble

Constituents Sample-1  Sample-2 Sample-3
(Rishikesh) (Rajasthan} (Rishikesh)
Si0z +
insoluble in HC1,%12.70 8.80 7.20
HCI,.%
Al20s + Fez203,% 0.84 0.66 00.50
Ca0.% 30.25 31.74 31.50
MgpO,% 0.15 0.10 0.10
S0:.% 37.15 39.60 41.50
L.O.l.,% 18.66 19.06 19.20
CaS0is.2H20.%  80.62 85.14 89.22
TABLE - 2

Chemically Combined Water, Hemihydrate and '
Anhydrite Contents

Gypsum plaster Combined Hemi-  Soluble  Insoluble

Designation Water(%) hydrate(%)(r-Ca504) (8-CaS04)
1 6.03 95.00  3.50 1.50
2 6.10 9520  3.80 1.00
3 6.12 95.20  4.00 0.80

of pypsum plaster lies between 95 to 95.20% indicating
perfect calcination of gypsum. Data also shows that the
magnitude of anhydrite Tormation does not exceeds.06 in
each case. However. the Tormation of soluble anhydrite

* Scientists, Central Building Research Institute. Roorkee
(UP). .
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TABLE — 3 Chemijcal Requirements*

Gypsum Plaster Samples \\

; 1S:2547-1976 fimiys

Sample-] Sample-2 Sample-3 Jor Retardeq Hemj.
Property Studied & (Rishikesh)* (Rajasthan) (Rishikesh)* hydrare Plaster
l. SO0, % by mass, Min. 4.5 47.0 49.5 35.0
2, Ca0,% by mass, Min. 33.20 35.80 36.20 2/3 of SO, content
3. Soluble magnesium salts 0.28 0.30 020 0.3
expressed as, % of MgO, Max.
4. Soluble sodjum salts 0.16 0.10 0.10 0.3
expressed as, % of Na;0, Max,
5. Loss on ignition, % by mass, 7.06 6.84 6.44 Not greater thap 9
and not less than 4
6. Free lime, Midf, 0.54 0.52 0.52 3

* Determined as per 1S:1288-1973, Specification of test for mineral gypsum and BYpsum products, The nymes of stateg
mentioned in the parenthesis are the source of Bypsum,

TABLE — 4 Physical Requirements* ] )
Gypsum Plaster Samples
-__—_—"-——_._; .

15:2547-1976 (Part-])

Property Studied . Sample-/ Sample-2 Sample-3 limits for Retardey
. (Rishikesh)* (Rajasthan) (Rishikesh) Hemihydrate Plaster,

1. Setting time, minutes ' '

a) Plaster-sand (FM 1.25) 140 152 156 120-900 !

. mixture (retarded)

b) Neat plaster (retarded) 80 84 85 60-180
2. Transverse strength, Kg./cmz2, My, 20 24 29.5 14.0
3. Soundness Passes Passes Passes Set plaster pats should

not show any sign of
disintegration, Popping

and pitting.
4. Mechanical resistance of 4.0 - 3.8 3.7 Diameter of the identation [
t plaster, Min, shall not be less thap
et p & Min 3 mm & not more than 4.5 mm,
5. Residuc on 1.18mm [s 1.00 0.8 0.8 1.0
sieve %, Max, -
6. Expansion on setting %, Max, 0.02 0.02 0.018 0.2 at 24 hours,
S N
* Tested as per 15:2542 (Part-1) 1978, Specification for methods of test for gypsum plaster, concrete and products, Part-1, Plaster
and Concrete,
TABLE — § Properties of Gypsum Plaster for Use In Fibrous Plaster Board
e
Gypsum Plaster Samples
3 Sample-1 Sample-2 Sample.3 15:8272-1976+%
Particulars (Rishikesh) ((Rajasthan) (Rishikesh) Limis
. Chemical composition 4.5 47.0 49.5 42,0
S0s %, by weight, Min.
2. Fineness, % weight retained 0.5 0.8 0.5 1.0
. onlS:600 micron IS sieve, y
3. Setting time, minutes
a) Unretarded 6.0 6.0 7.0 25+5
Retarded 24.0 26.0 26.0
4. Compressive strength, Kg/cm2, Min.
a) Unretarded . 110.0 : 118.0 128.0
b) Retarded 95.0 “x 105.0 [1o.0 76.0

B

* Specification for Gypsum plaster fop use in the manufacture of fibrous plaster board.
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Fig 1.Differential Thermal Analysis
Of Gypsum PlaoslerSamples.

04) is more than the insoluble anhydrite
04) indicating a negligible content of overburnt
. Moarcover. as suggested by Riddle*®,  the for-
1 of high amount of soluble anhydrite improwes the
qualities. adding 10 the length of gypsum plaster.

ntial Thermal Analysis (D.T.A.)

“extent of formation of hemihydrate was checked
a. of gypsum plaster samples. The results are plot-
FIG. I. Data does not represent any endothermic
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peak below 190°C, indicating the absence of uncalcined
material, Also the long endotherm obtained at 190°C {p-
dicates the inversion of CaSO4%H,0 into¥-CaSO,.

Chemical and Physical Properties of Gypsim Plaster
The results of chemical and physical properties of eyp-
sum plaster are shown in tables 3.4 & 3 respectively,
These tables indicate that the chemical and physical
propertics of gypsum plaster comply with all the require-
ments laid down in [S:2547-1976. specilication for re-
tarded hemihydrate gypsum plaster.

Table 5 data shows that gypsum plaster complics with
all the chemical and physical requirements given in
15:8272-1976, specification for gypsum plaster for use in
the manufacture of fibrous plaster board.

CONCLUSIONS

1. Gypsum plaster of good quality can be produced in the
mechanised pan system designed and installed at the
Institute. ]

2. The plaster conforms to all the requirements given in
18:2547-1976. }

3. The plaster complies with the properties laid down in
1S:8272-1976 indicating the suita ility of plaster for
use in the manufacture of fibrous plaster board.
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