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The influence of the activator on the hydration property of natural anhydrite

ZHAI Hong-xia', CHEN Feng-qin> and ZHANG Xin-hui'
(1. School of Materials and Chemical Engineering, Anhui University of Architecture, Hefei 230601, China;
2. School of Materials Science and Engincering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: China has very rich resources of anhydrite, and anhydrite resources only in Hanshan of Anhui
Province has reached 60 million tons. The development of natural anhydrite as a binding material has important
research value in developing low carbon economy and energy conservation. The composition, structure and hy-
dration hardening performance of natural anhydrite were analyzed in this paper. The activity and improvement of
the activity of natural anhydrite by adding different activators were studied. Hydrous mechanisms of natural an-
hydrite were also analyzed. Taking natural anhydrite (Il type anhydrous gypsum) produced by Hanshan County
of Anhui Province as the major raw material, the influences of five kinds of chemical activators(K,S0,, FeSO;
7 H,O, CaO, Na,CG,0O, and calcined alum) on the hydration property of natural anhydrite were investigated.
The hydration rates of anhydrite with different contents were detected using the gravimetric method. The com-
position and microstructure of hydrated products of natural anhydrite were characterized by XRD and SEM. The
activated mechanism of hydration activity of natural anhydrite was further discussed. The experimental results
indicate that the chemical activator the authors used could obviously promote the hydration rate of natural anhy-
drite, and the crystal microstructure of the hydration and hardened body was also notably improved after doping
activator. The natural anhydrate mixed with 5.0% calcined alum had very good activating action on hydraion.
28 days later, the hydration rate reached 74.32% .
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Fig. 1 X-Ray diffraction pattern of anhydrite
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2 SEM
Fig. 2 Scanning electron microscope  SEM  photographs of anhydrite
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Table 1 Hydration rate of anhydrite with different activatiors
(JO
%
lh 3h 6 h 1d 2d 3d 7d 14 d 28 d
— — 0 0 1.33 2.57 4.93 8.53 10.75 16.55 20.73 27.37
Al 0.5 4.13 8.72 12.37 23.73 28.91 29.99 34.82 38.5 43.23
K,S0, A2 1 4.28 9.41 12.76 29.50 30.57 31.22 35.51 39.21 45.64
A3 1.5 4.01 8.06 10.30 19.01 24.62 26.42 29.27 35.73 39.20
Bl 3 1.21 2.52 3.24 11.97 20.21 28.66 29.87 35.39 42.63
CaO B2 5 3.56 5.11 7.44 13.82 20.24 31.20 33.31 40.21 47.49
B3 8 5.18 6.89 6.98 13.72 20.58 30.57 31.22 37.47 44.18
C1 0.5 4.03 5.89 7.91 31.48 37.05 39.49 40.55 46.39 54.12
FeSO; 7 H,O 2 1 6.81 8.3 11.37 38.35 43.71 47.53 48.93 55.28 63.45
C3 1.5 3.73 4.47 9.25 13.29 15.13 20.72 23.46 28.92 35.29
D1 1 7.60 8.30 9.18 14.61 19.19 36.16 44.63 50.36 57.97
D2 3 7.00 8.92 9.21 18.96 51.92 52.70 57.13 64.53 71.04
D3 5 7.20 7.52 11.12 48.30 56.88 60.37 61.99 69.14 74.32
El 1 7.58 11.41 13.21 29.32 36.85 41.52 45.28 51.67 60.05
Na, G,04 E2 2 9.95 18.19 19.12 35.04 43.30 43.81 49.96 55.98 64.75
E3 3 9.18 16.95 20.12 34.61 42.84 43.29 48.06 55.98 61.39
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Fig. 3 X-Ray diffraction XRD pattern of hydration
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