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Preparation and color characteristics of color gypsum facing

mortar
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(a. Hubei Provincial Key Laboratory of Disaster Prevention and Mitigation; b. College of Civil Engineering and

Architecture, Three Gorges University, Yichang 443002, Hubei, P. R. China)

Abstract: In order to improve the utilization rate of phosphogypsum resources, and to solve the problems of
efflorescence, efflorescence and high carbon emissions in cement-based color decorative mortar, this paper
proposes to use phosphorus high-strength gypsum and phosphorus building gypsum as cementitious materials,
combined with iron oxide blue (IOB) pigments and admixtures to prepare color gypsum decorative mortar. The

dosage of IOB pigment, vegetable protein retarder (VPR) and hydroxypropyl methyl cellulose (HPMC) was

%5 H 8 : 2025-08-11

ESTE - [H K 90 5 e 85 A AR A RHE 2 2 RHEE 518 B350 H (D20015) 5 22 AR TR B 98 9 1L 48 518 B3 7R e
7 H (2021EJD026)

TEE B W EE(1970-) 5 Wb Rl 0, BN ESH TS5 A -+ TR, E-mail: gdjsd@163.com.
XN &M CBASVER ), & 1, Bl 2% . E-mail : 58983701@qq.com.,

Received: 2025-08-11

Foundation items: National Local University Energy and Environmental Materials Chemistry Discipline Innovation Intelligence
Base Project (No. D20015); Civil Engineering Disaster Prevention and Mitigation Hubei Province Innovation
Demonstration Base Project (No. 2021EJD026)

Author brief: GAO Dejun (1970- ), PhD, associate professor, main research interests: structural engineering and geotechnical
engineering , E-mail: gdjsd@163.com.
LIU Dongmei (corresponding author), PhD, associate professor, E-mail: 58983701@qq. com.



2 AR5 x B TEFROP E L) % XX &

optimized by using the working performance, mechanical properties and dyeing effect of mortar as evaluation
indexes, and the optimum dosage was determined. The microstructure of hardened body was observed. At the
same time, the color gamut plan in LAB color space is used to visualize and quantify the dyeing effect and color
stability of mortar. The results show that the addition of IOB pigment will increase the consistency,
compressive and flexural strength of mortar, but the water retention rate and tensile bond strength will decrease.
VPR can prolong the setting time and enhance the pigment dyeing effect, but reduce the mechanical strength.
HPMC can significantly improve the water retention performance, but will weaken the dyeing effect. When 8%
I0B pigment, 0.1% VPR and 0.1% HPMC were added to gypsum finishing mortar, the dyeing effect was the
best. When the mortar was cured for 14 days, the increase of AE gradually decreased. Through the exponential
decay model, it is predicted that the color of mortar basically reaches a stable state at 41 days. When cured for
28 days, the dihydrate gypsum crystals in the mortar are mostly blocky or plate-like, and the overlap between
the crystals is dense and the compactness is high.

Keywords: color gypsum; facing mortar; mechanical properties; dyeing effect; color stability
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Table 1 Chemical composition of phosphorus building gypsum and high strength gypsum

%
R S0, Ca0 Sio, P,0. ALO, MgO Fe,0, Na,0O HoAth
B 50.52 37.67 8.24 1.54 0.65 0.48 0.28 0.09 0.53
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Fig.1 SEM image of phosphorus building gypsum
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Fig.2 SEM image of high strength gypsum
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Fig.4 The effect of IOB pigment content on the

consistency and water retention rate of decorative plaster
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Fig.5 Effect of VPR content on the working performance

of decorative plaster
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Fig.6 Effect of HPMC content on consistency and water

retention rate of gypsum facing mortar
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Fig.7 Effect of pigment content on mechanical properties

of decorative plaster
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Fig.8 Effect of VPR content on mechanical properties of

decorative plaster
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Fig.9 The effect of HPMC content on the mechanical

properties of decorative plaster
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Fig.10 Color gamut plan of decorative plaster LAB color space under different IOB pigment content
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Fig.11 Color gamut plan of decorative plaster LAB color space with different VPR content
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Fig.12 Color gamut plan of decorative plaster LAB color space with different HPMC content
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Fig.14 Analysis results of internal pore structure of

different color gypsum mortars
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Table 4 MIP test results of mortar in each group

R4 LB/ % HE LR /nm MALABY/ (mL/g)
25 (1 41-28d 26. 88 550. 99 0.103 4
8% 10B-28d 35. 34 1317.70 0.1835
8% 10B+0.1% VPR+0.1% HPMC-3d 29.53 892. 35 0.1450
8% 10B+0.1% VPR-+0.1% HPMC-28d 28.09 675.42 0.1228
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Fig.15 Color gamut plan of decorative plaster in LAB color space at different ages
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