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Exploration of influencing factors of cracking in phosphogypsum-based

lightweight gypsum plaster
ZHANG Wei, WANG Zaiqian, LIU Shunjian, PENG Chao, PAN Zhiquan
(Xinyangfeng Agricultural Technology Co., Ltd., Jingmen 448000, China)
Abstract : Traditional plastering mortar is difficult to meet the needs of modern interior decoration due to its high
bulk density and poor environmental protection. Phosphogypsum-based lightweight gypsum plaster has become
the mainstream due to its advantages of light weight, convenience and environmental protection, but it is prone
to cracking during construction. To identify the key factors affecting cracking, adopting the control variable
method, the water requirement, setting time, water retention rate and other properties are determined in
accordance with GB/T 286272023 “Gypsum Plaster’ , and the effects of gypsum components (anhydrous
gypsum, attached water) , calcium hydroxide content and setting time on the cracking performance of
phosphogypsum-based lightweight gypsum plaster are explored by combining with visual observation of cracking.
The results show that anhydrous gypsum is a core influencing factor: when its content is more than 1%, the
cracking risk increases significantly, and attached water can synergistically reduce the cracking risk by
improving the water retention rate (=93% ). The content of calcium hydroxide affects cracking by regulating the
pH of the system, when the content is 0.5% - 1.0% , the pH reaches 11.8 - 12.1 (strong alkali range) , the
system forms a dense cementitious structure without cracking and with stable setting. There is an “adaptation
range” (90 - 150 min) for the setting time, within this range, the hydration proceeds in an orderly manner and
the stress is released evenly, resulting in the best crack resistance. If the setting time is less than 60 min or
more than 180 min, the cracking risk will be increased due to hydration disorder or insufficient structural
stability. This study clarifies the mechanism of each factor on cracking, and proposes optimized parameters:
anhydrous gypsum content <1%, system pH value around 12, and setting time of 90 - 150 min, which provides

a theoretical basis for improving the crack resistance of phosphogypsum-based lightweight gypsum plaster.
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Fig. 1 The influence of anhydrous gypsum and attached

water content on the cracking performance of gypsum plaster
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content on the water retention performance of gypsum plaster
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