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Effect of EDTA on a-HH Crystal Shape Control Based on Experiment and
DFT Calculations
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(1. School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China; 2. LB Group
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Abstract: To explore the high value-added utilization of titanium gypsum, ethylene diamine tetraacetic acid(EDTA )
was used as crystal modifier to study the feasibility of preparing a-hehi-hydrated gypsum (a-HH) from titanium
gypsum and to reveal its effect on the crystal shape control. The results show that the carboxylic acid in EDTA forms
a coordination adsorption with Ca®", which produces differences in adsorption energies at different crystal planes
leading to different production rates at each crystal plane through prolonged reaction time. Due to the stronger
adsorption at the top than at the end faces, the growth of crystals along the vertical axis is weakened and the growth
along the horizontal axis is enhanced. Short columnar «-HH with an aspect ratio of 1.09: 1 is prepared at a dosage
of 0.1% EDTA, but with increasing dosage the overgrowth in the horizontal axis is prone to produce a plate-like
crystalline shape, which is unfavorable for the preparation of short columnar o-HH.
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Table 1 Chemical compositions(by mass) of titanium gypsum before and after pretreatment

Unit: %
Status Ca0 SO, Fe,0, TiO, ALO, MgO Na,0 K,0 cl L
Before treatment 27.77 35.07 16. 81 2.43 2.31 1.26 1.27 0.02 1.26 11.21
After pretreatment 38.13 48.78 0.89 2.84 0.14 0.13 0.03 0.03 0.01 8.85
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Fig.2 Schematic diagrams of the optimized crystal structures of different crystal faces of «-HH

1 23.1nm

(c) (111), ¢ adsorption method

sdaRis

(d) (110), a adsorption method (e) (110), b adsorption method (0 (110), ¢ adsorption method

" '. o;“,-v‘ -
el

L4 — @

(g) (010), a adsorption method (h) (010), b adsorption method (1) (010), ¢ adsorption method
B3 EDTATEA R b A 505 B 77 2 o 5 B A 7
Fig. 3 Adsorption configurations of EDTA on different crystal faces with different adsorption methods
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Table 2 Adsorption energy of EDTA on different crystal faces with different adsorption modes
Unit:kJ/mol
Category (111) (110) (010)
EDTA optimized energy —46. 27
Hemihydrate gypsum different crystal face energy —3332.58 —3337.04 —3334.24
a —3378.85 —3378.85 —3378.85
EDTA was adsorbed on different crystal faces optimized
b —3383.31 —3383.31 —3383.31
energy
c —3380.51 —3269.51 —6713.09
a —201.38 —35.61 —41.36
Adsorption methods of EDTA on different crystal faces .
. b —163. 38 —10.48 —33.36
adsorption energy
c —147.48 —31.48 —29.48
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Fig. 5 XRD patterns of products prepared with different dosages of EDTA
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Fig. 6 Effect of different EDTA dosages on reaction rate
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