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The Hydration Behavior of Calcium Sulfate Hemihydvate

Prepared from Various Gypsum

Katsuichi SarTo

In order to examine the hydration behavior of calcium sulfate hemihydrate prepared from
various gypsum, compressive strength test, x-ray diffraction analysis, microscopic observation
and electric ‘conductance measurement were performed. Obtained results were as follows:

(1) Compressive strength of sample increased as standing time increased. Also, in the case of
gypsum. obtained from desulfurized flue gas by using the direct lime method, it reached to the
saturation value after being cured for one day.

(2) The x-ray diffraction analysis showed that the crystallinity of the gypsum does not affect
the compressive strength. i

(3) From the results of microscopic observation, it was found that comparatively large crystals
appear for the hydration of the hemihydrate obtained as byproduct by applying the indirect
gypsum method and the direct gypsum method to the manufacturing process of phosphoric acid,
and that many small needle crystals appear interwinded for the hydration of hemihydrate obtained
form desulfurized flue gas and from waste water. .

(4}. From the results of electric conductance measurement, it was found that the gypsum
obtained as byproduct in the production of phosphoric acid shows lower solubility and lower
hydration rate than those obtained from flue gas or waste water. This is because higher degree
of oversaturation of the latter produces more crystalline nuclei of hemihydrate compared with

the former.
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Table 1. Chemical composition of Gypsum (%).

Gypsum Combd. CaO S0s FesOa+ ALOs S sol, PeOs H.504 insol, 5i0: Cl
Ani 19.50 3058 . 42.08 0.10 0.18 . 0.07 0.01 . 5.82 0.06
Bko 19.30 31. 90 41.73 0.24 0. 00 0.17 0.02 1.33 0.07
Cha 20.73 31.83 42.83 0.15 0. 20 .00 trace 0.34 0.08
Ddo 20.62 31. 80 43.61 0.11 0.25 0.00 trace 2.14 0.00
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Fig. 1. Microphotograph.of gypsum.
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Table 2. Relation between aging time and normal
consistency of various Gypsums.

Aging time(days) Normal consistency (%)

Ani Bko Cha Ddo
0 99,3 86.5 598.0 101.0
5 98.0 96.0 97.0 100.0
n 97.5 95.0 96. 0 98.5
14 97.3 95.0 96.0 98,2
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Target : Cu, Filter : Ni, Voltage : 30kV, Current : 15
mA, Count Full Scale: 1000c/s, Time Constant: 2,
Divergency Slit : 1°, Receiving Slit : 0. 15mm,
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Fig. 2. Relation between compressive strength and
X-ray intensity by curing time change.
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Fig. 3. Relation between compressive strength and
X-ray intensity by curing time change,
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Fig. 4. Relation between compressive strength and
X-ray intinsity by curing time change,
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Table 3. Effect of curing time on X-ray relative
intensgity of hemihydrate samples.

Sample Aging time X-ray relative intensity {cm)

(days) Curing time (days)
1 3 7 14

0 4.0 3.0 2.6 2.0
Ani 5 4.3 3.0 2.0 2.0

11 4.4 3.3 3.0 2.8

0 2.8 2.6 2.0 2.0
Bko 5 3.1 2.3 2.1 2.0

11 4.0 3.7 3.6 3.0

0 0 1 0 0
Cha 5 0 0 0 0

11 0 0 0 0

0 1] 0 0 0
Ddo 5 i) 1] 0 0

11 2.4 i) ¢ 0
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Fig. 6. Change in the electric conductivity of liquid
phase with the progress of suspension hydra-
tion, ’ .
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