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Study on Crystallization of Calcium Sulfate Dihydrate
under Simulated Conditions of Phosphoric Acid Production

Abstract

The effect of organic and inorganic additives on the crystallization of
gypsum under simulated  conditions of phosphoric  acid production
“Dihydrate Process™ was studied using calcium hydrogen phosphate
CaHPO, and sulfuric acid as primary nucleation substances in the
medium of phosphoric acid and sulfuric acid. Gypsum crystalhzation
oceured as reaction taking place. The reaction was carried out at §0°C.
agitation speed 350 rpm. 25% final P2Os concentration and 2.0% final
free SO;™ concentration. The effect of different additives included citrie
acid as example of carboxylic acids. I.2-dihydroxyvbenzene 3.3-disulfonic
acid (DHBDSA) as example of sulfonate compounds. two wvpe of
surfactant. i.c. cety] trimethyvl ammonium  bromide (CTAB) as cationic
one and sodium dodeevl sulfate (SDS) as anionic one and two impurities
present i phosphate rocks to explain its effects indrvidually like
magnesium oxide and aluminum oxide on the induction time and urowth
cfliciency are studied. The obtained results revealed that the presence of
CTAB. DIHBDSA and Al’" decreased the induction time and mcreased
the growth efficiency. While the presence of SDS. citric acid. Mg~
mcreased the induction time and decreased the arowth efficiency
compared with the control test (without additives). The change on crvsial
size distribution and co-crystallized P-Os in the absence and in the
presence of additives arc also measured. The change in the reaction
kinetic and the surface energy were also calculated in the absence and in
the presence of additives. Gypsum morphology was investigated using the
scanning electron microscope. The studied additives were applied
individually during leaching of the Egyptian Abu-Tartur phosphate
concentrate.  The results showed that the presence of CTAB and
DHBDSA improved the filtration rate by 3$9.76% and 26.92%.
respectively. On the other hand. the filtration rate is decreased in the
presence of citric acid and SDS 10 8.88% and 30.18%, respectively.

Key words:  gypsum . phosphoric acid, calcium sulfate, dihydrate
process. wet process. sulfuric acid process, production.
crystallization, cryvstal growth, filtration rate






