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Abstract: Phosphogypsum (PG) is an industrial solid waste from wet preparation of phosphoric
acid using sulfuric acid to decompose phosphate ore. Preparation of o — hemihydrate gypsum( o —
HH) using salt solution method is a new utilization way to recycle PG, in which the selection of salt
media plays an important role. Therefore, the conversion rate, phase composition and morphology of
o —HH in NaCl, NaNO,, MgCl,, CaCl, and Ca(NO, ), solution were investigated in this paper. The

results show that the conversion rate of o — HH increases with increasing the concentration of NaCl,
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NaNO, and MgCl,, which shortens the crystallization induction time and crystal growth time. The

content of o —HH in product is above 95% , of which the morphology is long hexagonal prism with

different end face. In NaCl and NaNO, solutions, the o — HH present complete and polyhedral crystal
face with a length — diameter ratio (L/D) of 14 : 1. While in MgCl, solution, the end face is packed
hollow pipe with the I/D of 11 : 1, which is uniformly distributed with large crystal defect. Compared

with NaNO, and MgCl, , NaCl has the advantages of low dosage and high conversion rate, which can

be used as the salt medium for the preparation of a« — HH. Due to the common —ion effect, PG can

t convert to o« — HH in CaCl, and Ca(NO, ), solutions, which are not suitable as salt media.
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Table 1 Chemical component of phosphogypsum

b2z CaO Fe,0, Al O, Si0, S0,

EE/% 34.07 0.20 0.13 5.29 40.24
2l P,0, MgO F ZE K HoAh
S/ % 0.75 0.01 0.14 19.11 0.06
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Fig.3 Effect of NaCl concentration on dehydration reaction
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Table 2 Semi quantitative results of the phases of reaction
products in different NaCl concentrations

NaCl ¥#k B/ % 25 AH [ARE] e/ %
CaSO, - 2H,0 00 —033 —0311 91
10 .
Si0, 01 -079 - 1910 9
s CaSO, - 0.5H,0 96 -901 —2210 9
Si0, 01 -079 - 1910 4
CaSO, - 0.5H,0 96 —901 —2210 95
20 .
Si0, 01 -079 - 1910 5
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Table 3 Semi quantitative results of the phases of reaction
products in different NaNO, concentrations

NaNO, B/ % 45k (NE) PR %
CasO, - 2,0 00-033-0311 92

15 80, 01-079 -1910 8
" CaSO, - 0.5H,0 96 901 —2210 76
CaSO, - 2H,0 00-033 0311 19

S0, 01-079-1910 5

s CaSO, - 0.5H,0 96 —901 —2210 98

Si0, 01 -079 -1910 2
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Fig. 10 SEM images of o —hemihydrate gypsum
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Table 4 Semi quantitative results of the phases of reaction
products in different MgCl, concentrations

MgCl, ¥REE/ % 2EFIAH (ANE] PR/ %
0 CaSO, - 2H,0 00 -033 —0311 95
Si0, 01 —079 — 1910 5
0 CaSO, - 0.5H,0 96-901-2210 97
Si0, 01 —079 —1910 3
2 CaSO, - 0.5H,0 96-901-2210 96
Si0, 01 —079 — 1910 4
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Fig. 14 SEM images of o — hemihydrate gypsum
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