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Crystallization behavior of preparing calcium sulfate whisker from
phosphogypsum
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Abstract: Calcium sulfate whisker (CSW) was prepared from phosphogypsum. Crystallization behavior of CSW
was studied in four aspects of solid-liquid ratio, concentration of solvent, temperature and cooling rate. Phospho-
gypsum and CSW were tested, and the effects of experimental conditions on length, length-diameter ratio and
morphology of CSW were determined by microscopic observation and image analysis. Crystallization behavior
was analyzed based on crystallography. Some conclusions have been reached: With the increase of solid-liquid
ratio, the length and length-diameter ratio decreased first and then increased; with the increase of the concentra-
tion of solvent, the length-diameter ratio increased; with the increase of temperature and cooling rate, the
length-diameter decreased. The average length of whisker is between 200 pm and 400 pm, and the average
length-diameter ratio is between 25 and 30. The change of length and length-diameter ratio can reflect the
change of the morphology of the whiskers. Crystallization behavior of the whiskers is divided into two stages:
the formation of crystal nucleus and the growth of the whisker. The experimental conditions affect the crystal-
lization by influencing the nucleation rate, degree of supersaturation and the solution of phosphogypsum.
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Table 1 Test scheme
ML/ RN W MWL/ WA R
B ] mE O BREAE | RERGE i mE BRI
gL /% /C gL ! /% /C
A01 25.7 3.4 100 B B0S 34.3 6.8 100 B
A02 28.6 3.4 100 B B06 34.3 8.2 100 B
A03 31.4 3.4 100 B B0O7 34.3 9.6 100 B
A04 34.3 3.4 100 B C01 45.0 3.4 40 B
A05 37.1 3.4 100 B C02 45.0 3.4 60 B
A06 40.0 3.4 100 B C03 45.0 3.4 80 B
A07 42.9 3.4 100 B C04 45.0 3.4 100 B
BO1 34.3 2.8 100 B DO1 40.0 3.4 100 A
B02 34.3 3.4 100 B D02 40.0 3.4 100 B
B03 34.3 4.0 100 B D03 40.0 3.4 100 C
B04 34.3 5.4 100 B D04 40.0 3.4 100 D
%2 WRBHNLPER wi/ %
Table 2 Chemical compositions of phosphogypsum
SO, CaO SiO, AlLOs P,0Os Fe,O; SrO K,O F MgO
48.6 39.5 6.02 2.03 1.71 1.2 0.3 0.22 0.18 0.11
BHIEIRIUE T AP PO, HIFS T SR JE X 7K .
TR R A I 20 1) S w7 u CaS0;2 H;0
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K1 ABEAE R 2RO R . BEAE ER LJ .
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3.8057 Avd i =3.069 6 A & AT A S B AE AT 0 10 20 30 40 50 60 70 80

WAT: iy =3.3506 Ascdyyg=2.455 1 Asdyp=1.4190 A.

E T 4
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Fig. 1 Micromorphology of phosphogysum
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Bl 2 WA R R B ATRE L AOT I XRD I 5E 45 41
Fig. 2 XRD patterns of phosphogypsum and CSW sample A01
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Fig. 3 Effect of solid-liquid ratio
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Fig. 4 Micromorphology of CSW samples A01Ca), A03(b), A05(c) and A07(d)
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Fig. 5 Effect of the concentration of solvent
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Fig. 6 Micromorphology of CSW samples B01(a), B03(b), B05(c) and BO7(d)
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Fig. 7 Effect of temperature
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Fig. 8 Micromorphology of CSW samples C01(a), C02(b), C03(c) and C04(d)
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Fig. 9 Temperature variation with time under
different cooling conditions
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Table 3 Length and length-diameter ratio under different
cooling conditions

Wil A 1 IR/ pm PERAR L
A 405.6 23.7
B 101.7 13.1
C 98.5 -
D 95.3 -
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Fig. 10 Micromorphology of CSW samples D01(a), D02(b>, D03(c) and D04(d>
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