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u—plasterispractisedbythepromofautﬁclavingofgypsum S
The transformation of gypsum into hemihydrate takes place ' -
in long time of 6-7 hours, It has been shown that in the -
autoclave dehydration of gypsum to'form hemihydrate, crys-. -

- tal growth of the hemihydrate from solution may occur in -
addition to solid state reaction'®.Ift s so, it should be possible: bt
to accelerate the dehydration process by the addition of .~
salts/nucleating agents. Experiments were therefore carried © -
out to accelerate dehydration of gypsum to form hemihydrate =~
by the addition of different organic and inorganic salts. The .
formation of a-hemihydrate was eval::aced using differeritial’ i

- thermal analysis (DTA) and microscopic studies. The proper- =

‘ties of plaster were compared with that of conventional dry .

a-hemihydrate plaster. - L e s sl

Experimental investigation.
~ Preparation and evaluation of autoclaved plaster = - -

from byproduct phosphogypsum

sieving through 150 micron Indian standard sieve, rejecting

the fraction (about 15 percent) retained by this sieve'?. The ~
processed Phosphogypsum of chemicalcompositionasshown
" in Table 1 was mixed with equal volume of water to forma
~ uniform slurry. A small quantity of laboratory grade salts,viz -
sodium succinate (Na,C,H,O,, 6H,0), aluminium ‘sulphate -
- (A(SOY;, 16H,0) and sodium citrate [Naj(C,H,0.)] were
‘added independently to gypsum-water sturry to accelerate Bl
dehydration of gypsum. The slurry was subjecred to only one -
steam pressure 1.75 kg /cm? (130°C) for 2 penod of 30 minutes
to 20 hours. At higher temperature (> 1X°C), the dehydration
of the small quantity of gypsum was too rapid to permiz
studies on the acceleration of the reaczior: by the salts. The -
autoclaved material wa ‘iltered anc washed using dried -

(Blairie’s) surface area in a ball mill
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- of strength and setting characteristic of plaster/cements . |
produced from it''. Phosphogypsum was processed by wet . . -

‘acetone and finally ground to a = . sess of 430C crr’g S S
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n of soluble anhydrate (y-CaSOy into in-
(B-CaSOy phases. It is due to the fact that
autoclaved a-plaster is such that after expulsion

'¢rystalhsation, very little energy is needed to
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ed using a Zeiss petrographic microscope..
ies, Viz, consnstenq setting time, bulk

essive strength: were determined as per :

“treated samples autoclaved in the presence
ndicated that with increase in the duration " §

by the dehydration of gypsum is completed

han the endotherm obtained for Na,C,H,0,, 64,0,

noe of Na;CeH(Oy, 6H;O is showr ir. gl

iy

Consistncy ~ Sefting time, Bulk demsity, Compressive
min - X,

: N
60 120 576
360 . 1% ‘2480
o380 . 0z
350 138! TR
VT R )
250 . mks 1857
280 - s xzr
30 129 264
360 . %%
350 =3 1%
00 R
460 e o} )
C B0 1Dé 1664
80 20

Fig4 Pho!omlel;ogn ph of a-plaster produced from phuphogyp- i

sum In presence of 0.2 percent aluminlum sulphate (X 350)

induceinversion to f-anhydzite. Possibly the relatively drastic © -

manufacturing process causes increased strain in the crystal,

structure and makes the y-CaSOy structure even more un- - e
stable. Fig 2 shows DTA of a-plaster prodiiced from phos-

phogypsum without the presence of sodium succinate,

Appearance of dehydration endotherm at 150°C md:cata the S

presence of uncalcined gypsum in the plaster
Microscoplic structure of o-plaster

'Thephotomicrographs of a-hemihydrate (1.75 kg/cm steam . -
pressure for 1 hour) produced .in presence of 0.2 percent. - |

Na,CHO,6H,0, AL(S0,); 16H,0 and Na,(CH.0,); are

shown in Figs 3, 4 and 5, respectively. In Fig 3, a majority of -
crystals is euhedral prismatic and tabular shaped and well -

developed needle crystals can also be seen. Fig 4 indicates
formation of euhedral prismatic crystals and the meshing = .|
characteristic of crystals. Fig 5 shows formation of euhedral -

- columnar prismatic crystals of variable sizes. A majority of the -
crystals is of short length. The formation of such crystals of
hemihydrate can be attributed to its method of preparation -
wherein a process of recrystallization takes place. Fig 6 shows = .
formation of prismatic, needle and lath-shaped crystals in
clusters. Presence of broad lath crystals indicate unconverted

- gypsum in the plaster. i

ﬁwe basic theory of different’ sahs on the producubn of
_a-plaster is not completely clear. The effect of sodium suc- .
- cinate occurs primarily upon the dehydrauon of gypsum and

o notuponthereaystalhsanonoftheCASO‘,-HzO Thssﬁndms )

was corroborated by Hadden® and Ryozo'. Hadden did the
microscopic studies of the a~plaster produced from gypsum =
of purity more than 90 percent. It was found that a-plaster -
produced with and without the presence of sodium succinate .

- showed no difference in microscopic appearance or consisten-
cy when compared with the CaSOy. 3H;0 produced from the -

gypsum (greater than 90 percent) in the kettle. Bothautoclaved .

plaster samples found to be prismatic, tabular or needle like. - |
It is presumed that sodium citrate salts and aluminium s:l-. |
phate also behave in similar fashion. The sormation . o
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etermined for u—plaster are report

V::trength of the plaster with the in-
ion of salts up to 0.2 percent. At 0.25

e increase in the strength can be at-
entof the plastermn be understood

v of plaster. Autoclaved a-plaster com-
i nd non-porous crv:tals wnh fewer

f microscopic porous crystals requir- |

er, The retardation of setting t:me in case
d to the formation of large crystals.of
n the contrary, B-he=:=vdrate plaster
2 owing to the increase in the number
ihecrystalhsahon of gvpsum.

plaster of low water recuirement, hlgh
roduced by autoclaving pho-sohogvpsum for

r sodium'citrate, removing the water
duct. Every salt added to the gypsum

mlmmww

02 percent sodium civam I zsc

ngon the productmr otu-plaster from .
us suspensmn Koo jong and Sang o

ative study, the properties of B—_-’ :
rted. Data show increase in bulk

he strength is sl:ghtlv reduced. The 3
resence of Na,C,H,O, 6H,0 gives. B

mnszstency of the plaster samples i

fB-hem:hydrate plaster. In contrast

" Fig 6 Photomicrograph of a—plaster produced from phosphogyp-

sum without sait addition (X 350)

on the development of shape of the plaster crystals which

ultimately lead-to the-variable strength and setting charac- -

teristics. The catalytic effect of salts can be represented as
follows : sodium succinate > aluminium sulphate > sodium
citrate.
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