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Utilization of a-Hemihydrated Gypsum Obtained in the Manufacture
of Phosphoric Acid. (Part 3)

Modification of a-Hemihydrated Gypsum for Gypsum Board

Kazushige IGAWA
Takao SATO
Mitsuo KIKUCHI

The title gypsum can be modified to a hemihydrated gypsum good for use as material in board products.

The method involves a partial rehydration of a-hemihydrate to dihydrate, followed by heating of the mixed

gypsum at around 130°C and grinding.

Good properties, low energy cost, and ease of access in quantities make the modified gypsum an attractive

material for low bulk density gypsum board (0.7 to 0.8 g/cm?).
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Table 1 Properties of a-hemihydrated gypsum

(Ta) obtained in our phosphoric acid

process.

- -

Normal Consistency (%3 40
Surface Area {em?/g] 3,700
Setting Time
Tnitial [min -sec.] 3-50
(Apparent Final [min.-sec.) 6-00
Final [min.-sec.) 28-00
Hydration
(After 15min. (%) 55
After 30min. L%] 87
Tensile Strength [kg/cm?) 29.0
(wet, 2hr.)
Combined Water (%] 6.0
Total-P,05 (%) 0.10
Soluble~P,05 (%) 0.02
F (%) 0.5
pH (—) 5.4
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Table 2 Properties of modified hemihy-
drated gypsum (T, )

Tos-26| T, 540
Combined Water
before drying (%] 10.6 12.8
Modification degree (%] 26 40
Normal Consistency L% 60 70
Surface Area Lem?/g] | 6,000 | 8,000
Setting Time [min.-sec.)
Initial 3-30 4-20
Apparent Final 5-55 6-15
\Final 20-20 19-30
Hydration (%)
(After 15min. 70 68
After  30min. 90 88
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Table 3 Properties of f~hemihydrated gypsum
(Bg) for gypsum board.

Normal Consistency (%] 80
Surface Area [cm?/g] 7,100
Setting Time
Initial (min.-sec.] 5-00
(Apparent Final [min.-sec.] 8-05
Final [(min.-sec.] 19~50
Hydration
(A&erlSnﬁn. (%) 81
After 30min. (%) 98
Tensile Strength (kg/cm?] 8.5
(wet, 2hr.)
pH [—J 5.6
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board from T,

1 2 3 4 5 6
Forming Agent MF MF MF MF DB S DBS
[g/100g-T ] 0.18 0.19 0.15 0.13 0.12 0.05
Water (2/100g-T,] 57 56 42 49 51 40
Setting Time (min.-sec.]
<Initia1 2-10 2-25 2-10 1-45 3-20
Apparent Final 3-30 4-00 3-30 2-45 15-00
Hydration (%]
After  12min. 64 66
(After 15min, 75 78 42
After  30min, 91 93 39
Bulk Density [g/cm?®) 0.75 | 0.80 0.85 0.87 0. 80 0.82
Adhesion Degree 2-3 1-2 1-1 1-1 3-4 3-3
(3
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Fig. 1 Hydration velocity of wet cakes.
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Fig. 2 Hydration velocity of washed wet cakes.
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Fig. 3 Correlation between modification degree
and normal consistency.
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Table 5 Gypsum board from T,
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Fig. 4 Correlation between modification degree
and hydration degree.
*0.05g/100gs. T, or T,z
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UV vigE a B KEEYHL TS EKELHET 58
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BT 5o TO—FRKMULIEKAT YR - BiKT2 &

|’ 1 2 | 3 4 5
T.s T.p-26 T.5-26 T o540 T. 540 T, 540
Foaming Agent MF MF MF MF DBS
(g/100g-T, 5] 0.12 0.10 0.14 0.08 0.07
Water [g/100g-T, 5] 62 61 71 70 68
Setting Time [ min,-sec.)
<Initia1 0-40 0-25 0-40
Apparent Final 3-00 2-30 2-55
Hydration (%]
After  12min. 88 94
(After 15min. 92 97 95
After  30min. 95 96
Bulk Density (g/cm?] 0.69 i 0.75 0.70 0.74 0.74
Adhesion Degree 1-2 | 1-1 1-1 1-1 1-1
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Table § Gypsum board from B,

2

1
Foaming Agent MF | DB S
(g/100g-Bs) | 0.06 | 0.06
Water (g/100g-Bs71 | 80 85
Setting Time [min -sec.) ;
Initial . 1-35 1-15
<Apparent Final ' 2-50 2-15
Hydration (%) |
(After 15min, 97 96
After  30min. 99 99
Bulk Density (g/em®] | 0.75 0.75
Adhesion Degree ]| 1-1 1-1
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