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Effects and mechanism of anhydrite A[[l on the
performance of f-hemihydrate gypsum

Zheng Shaocong ', Yu Qiang' . Ning Ping® . Ma Jinbo®, Tian Lin', Zheng Yuanli®
(1. Technoligy Center of Yunnan Metallurgy Group Co. Ltd. ,Kunming 650031,P. R. China;
2. Faculty of Environmental Science and Engineering, Kunming University of Science and Technology,

Kunming 650093, P. R. China; 3. Cymco Technologies LLC,Kunming 650031,P. R. China. )

Abstract : The -hemihydrate gypsum was prepared from phosphogypsum and the effects of the soluble anhydrous A
[l were investigated. The Conventional analytical methods, TG-DSC, XRD and SEM were used to analyze and
characterize the S-hemihydrate gypsum and their products. The thermal analysis results showed that two
endothermic peaks in the phosphogypsum dehydration reaction, and those two peaks overlapped partly. The
difference between the two peaks was only 6 C, which indicated that the dehydration reaction included two steps of

different reactions and the f-hemihydrate gypsum existed as mixed phase structure. The optimal conditions for -
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hemihydrate gypsum calcinations were 170 +=5C for 2 hours. The content of the crystal water in f-hemihydrate

gypsum was about 3. 0%. The properties of the gypsum powder could be improved if the content of the crystal

water content changed in range of 4. 8~5. 2% through aging process. The highly activity and fast hydration rate of

Alll offset the effect of the water reducing agents during the hydration of g-hemihydrate gypsum indication that A[ll

affects the performance of g-hemihydrate gypsum. The addition of water reducing agents could improve the

strength of gypsum products. When 0. 7% HC polycarboxylate was added, the strength of g-hemihydrate

gypsumecan reached to 15. 0 MPa, nearly an increase of 64. 84%. When 0. 7% superplasticizer-FDN was

added, the strength reached to 14. 8 MPa, nearly an increase of 62. 64% , and when 0. 7% lignin was
added, the strength increased nearly by 52.75% to 13. 9 MPa.
Key words: phosphogypsum; Anhydrite A[[l ; f-hemihydrate gypsum; water reducing agent; mechanism
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Table 1 Chemical Components of phosphogypsum %
CaO S04 SiOy Fe; O MgO P, O; F H,O
30. 34 41. 38 10.92 0. 24 0. 20 0. 80 0.31 15. 00
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Table 2 Phase composition of hemihydrate

gypsum at different baked temperature
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Table 3 The influence of baked on strength of

hemihydrate gypsum
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Table 4 Phase composition of hemihydrate

gypsum at different baked time
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Table 5 The ratio of water-powder

PEGRAZRR  Ki/e JK/mL o WUKAl/g HEAE/mm  Hik pH
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Bk 300 250
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WAL by 300 210 % 18 4.0

FDN-0. 3% 19 2.5

HC-0.3% 19 2.
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Table 6 Influence of super plasticizers on gypsum

FDN/MPa HC/MPa K i % /MPa

B/ %
o BiE EiIEiiy bLE i) biE
0.0 4.2 9.1 4.2 9.1 4.2 9.1

0.1 4.5 12.2 4.8 13.2 4.4 11. 6
0.3 4.8 13.8 5.0 14.0 4.7 12.9
0.5 5.0 14.2 5.2 14. 6 4.8 13.5
0.7 5.2 14.8 5.5 15.0 5.0 13.9

1.0 5.2 14.9 5.6 15.2 5.1 14.0
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Fig. 5 Scanning electron micrographs of

phosphogypsum with HC water reducing
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Fig. 6 The time-temperature curves of

hemihydrate gypsum hydration reaction
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