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Using Additivesto Control Crystal Growth of Hemihydrate Gypsum —A Short Review

WANG Xiao', CAO Bolun®, JIN Biao', XU Zhuoyue', ZHANG Xiaoting', YANG Liushuan'*
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Abstract: The preparation of hemihydrate gypsum crystals with different morphologies by using additives has attracted much
attention. Recent research work on the use of organic, inorganic and composite additives to control the growth of hemihydrate
gypsum crystals into fibrous gypsum whiskers or short columnar high-strength a gypsum was summarized. The regulation
mechanism of organic and inorganic additives on the nucleation and growth process of hemihydrate gypsum crystals was represented.
Some problems that need to be further studied in this field were analyzed. This review can provide a reference for the crystal growth
control of hemihydrate gypsum crystals and similar crystal materials.
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Tablel Comparison of resultsof preparing hemihydrate gypsum whiskerswith different additives

Additive type Additive and dosage Preparation method Raw Materials ~ Experimental condition ~ Product mean
aspect ratio
Without reagents”! Hydrothermal Phosphogypsum 4hat 130 'C 9.89
Organic reagents Glycerol/water = 1:1(mass ratio) Glycerol™  Hydrothermal Phosphogypsum 2h at 140 'C 118
Organic reagents 19.0 mmol/L CTAB?Y Reactive crystallization CaCl, +H,SO4 lhat102°C 100
Organic reagents 4% (mass fraction) Sodium oleate!*”! Hydrothermal FGD gypsum 3hat130C 70
Organic reagents ~ SDS SDBS"*") Hydrothermal CaCl, +H,SO;  2hat 102 °C 106.8
Inorganic reagents  0.077 mol/L Na,S0,2 Hydrothermal CaS04-2H,0 6 “C/min up to 200 C 100
Inorganic reagents 5% (mass fraction) KCI1*! Hydrothermal FGD gypsum 40-90 min at 120-140 'C 80
Inorganic reagents 3% (mass fraction) K,SO,*! Hydrothermal FGD gypsum 40-90 min at 120-140 'C 50
Inorganic reagents  1.5% (mass fraction) MgCl,1*! Hydrothermal FGD gypsum 40-90 min at 120-140 'C 80
Inorganic reagents 2% (mass fraction) MgSO,P"! Hydrothermal FGD gypsum 40-90 min at 120-140 'C 110
Inorganic reagents  1.5% (mass fraction) CuCl,"" Hydrothermal FGD gypsum lhat130°C 200
Inorganic reagents  n(Ca)/n(Fe)=20 Fey(SO4)"% Hydrothermal Phosphogypsum 2.5hat 130 'C 60
CaS0,4-2H,0 80
Inorganic reagents  7.48 x 1072 mol/L NH,CI®?! Hydrothermal CaS0,-2H,0 0-2hat 135°C 110
Composite reagents  FeCl,-4H,0+SDSP*! Hydrothermal Phosphogypsum 4 hat 130 'C 139.5

CTAB—-Cetyltrimethylammonium bromide; SDS—Sodium dodecyl sulfate; SDBS —Sodium dodecyl benzene sulfonate; FGD —Flue gas desulphurization.
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Fig. 1 SEM images of hemihydrate gypsum whiskers
prepared by adding different additives
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Table2 Comparison of results of preparing high-strength a-hemihydrate gypsum with different additives
Additive type Additive and dosage Preparation method Raw Materials Experimental Product mean
condition aspect ratio

Organic reagents 0.004 mol/L Disodium glutarate!*"! Hydrothermal Natural gypsum 2.5hat130°C 12
Organic reagents 0.008 mol/L Disodium succinate!*”! Hydrothermal Natural gypsum 2.5hat130°C 1-2
Organic reagents Citric acid*"! Hydrothermal FGD gypsum 3hat120-140C 12
Organic reagents Ammonium citrate!*! Hydrothermal CaS04-2H,0 2hat130°C 2

Organic reagents 0.5%(mass fraction) EDTAM! Normal pressure salt solution FGD gypsum 4h at95°C 1

Inorganic reagents  7.5%x107 mol/L AICI;!*¥ Hydrothermal CaS04-2H,0 4-12hat140°C 12
Inorganic reagents 10 mmol/L Al,(SO4);- 18H,0*! Hydrothermal CaS0,-2H,0 3hat130°C 6
Composite reagents  0.06%(mass fraction) Na;C¢Hs07,2H,0 Autoclave Phosphogypsum 4hat120C 1-2

+Aly(SOy)3- 18H,0M
Composite reagents  0.04% (mass fraction) Al,(SO4)3+0.08% Autoclave FGD gypsum 6hat 140 C 1-2

Trimerylamine sulfonate'*”!

EDTA — Ethylenediaminetetraacetic acid.
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(¢) Aluminum chloride!**! (d) Sodium chloride + Glycerol™**!
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Fig. 2 SEM images of high-strength a-hemihydrate gypsum prepared by adding different additives
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Fig. 6 Effect of Na" ion concentration on the XRD patterns of
hemihydrate gypsum
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Fig. 7 Schematic drawing of adsorption of AP*" jons on hemihydrate gypsum!
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Fig. 8 SEM images of hemihydrate gypsum whiskers prepared by adding different additives
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