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ABSTRACT

The catalytic cffect of salts on formation of a-calcium sulfate hemilydraie under water vapor at

atmospheric pressure was studied and the formation of g-calcium sulfate hemilivdrate from by-product
gypsum of phosphoric acid process was investigated

The order of catalytic effect of salts are as follow

Ammonjum chleride > Sodium succinate > Caleium chloride > Sodium tartrate > Magnesiwn chloride
The prismatic erystals was formed when ammonium chloride, calcium chloride and magnesium chloride
£

was added, whereas the needle crysials was formed when sodium tartrate was added. Ammonium
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chlorideis most successful in catalytic effecls in formation of a-caleium sulfate hermniliydrate for the

by-product gypsum of phosphoric acid process.
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Table 1. The Effect of Catalyst for Crystallization of a-CaSQ, - % H,O under Water

Vapar Atmospheric Pressure.

Catalyst Condition nf L:Joppnnent of

Sample thermal treatreny Combined hemihydrate (%} Crystal

No. Content for | Temp.| Time | Water(%} & g form
Materials | Gypaum(e)y | (°Cx | (ar) | form | form

N, | SO 1 120 | 24 5.6 &6 | 5 Uncertain
N, SDdi‘iE'i’trate 1 120 | 24 65 50 | 40 Prismatic
N, | Ammonitm 1 120 | 2 5.3 86 | 14 Prismatic
N, | Ammonom 1 120 | 24 6.4 56 | 44 Needle
N, | Magnesium 1 120 | 2 6.4 68 | 32 | Prismatic
N, | Megnesim 1 120 | 24 5.8 38 | 62 Needle
N, | Coldem 1 1o | oz 4.9 71| 20 Prismatic
Ne | S 1 120 | 4 5.9 84 | 16 Uncertain
N, | Soqum 1 120 | 24 82 71 | 20 | Needle
Ny - - 120 24 6.2 50 50 Needle
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Fig. 2. SE‘.M photngrdphs of the growh of o Ca SCh . — H;0 formed in natural gypsum
under water vapor (120°C) for 24 br. at at-nospher]c Pressure.
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KRD patterns of bykpmduct gypsum eated
under water vapor (120°C) at atmospheric
pressure,
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XRD patterns of by-product gypsun ireated under water vapor( 120°C)
for 24 hr at atmospheric pressure.

Table 2. The Effect of Catalyst on the Phoshporic Byproduct Gypsum for Crystallization
of @-CaS0, * 7 MO nnder Water Vapor at Atmospheric Pressure

Catal Cordition ol Component of
atalyst thermal treatment hemihydrate( % )
Sample Combined Crystal
No, Material Content for | Temp. | Time | Water(%) | n . form
alerisis Gypsum{ % | °C) | (br) form | form
Ammonium )
U, Chloride 0.5 120 | 24 61 64 36
Uy ” 1 120 24 7.1 58 42 Prismatic
; Calcinm
U, Chioride 0.5 120 | 24 59 18 52
U, i’ i i20 24 66 37 63 Prismatic
Magnesiom
Us Chloride 0.3 1zo | 24 6.2 50 50
Uy 5 1 120 24 6. 8 58 42 Prismatic
Sodium _
U, Nitrate 0.5 120 | 24 6.0 50 50
Uy o 1 120 24 6.0 45 55 Prismatic
S odium
Uy lartrate 0.5 120 | 24 7.8 48 52
Usa ” 1 120 24 o 2 36 64 Uncertain
Uy, — — 120 24 57 38 62 ”
Ui, - —_ 120 48 5.8 13 57 o
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