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Effect of Air Entraining Agent on Properties of Lightweight Plastering
Gypsum Mortar
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Abstract: The effects of high air entraining agent content-low lightweight aggregate content and non-air entraining
agent-high lightweight aggregate content on the physical and mechanical properties of lightweight plastering gypsum
(LPG) mortar were studied, and the effects of air entraining agent on the pore characteristic of plastering gypsum
were analyzed using mercury intrusion porosimetry (MIP) and scanning electron microscopy (SEM). The results
show that the internal pores of plaster gypsum mixed with air entraining agent and lightweight aggregate are mainly
pores. With the increase of air entraining agent content, the internal porosity of plastering gypsum increases, but
the internal pore size first increases and then decreases. When the high air entraining agent content-low lightweight
aggregate content LPG mortar and the non-air entraining agent-high lightweight aggregate content LPG mortar
achieve the same performance, the air entraining agent can significantly reduce the amount of vitrified microbeads,
achieving green environmental protection and energy conservation.
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Table 1 Basic characteristic of raw materials
Material Appearance pH value Material Appearance pH value
FGD White powder 7.06 Cellulose ether Ivory powder 8.18
2050P Grey powder 12.58 LP50 White powder 10. 24
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Fig. 1 Particle size distribution and XRD pattern of FGD
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Table 2 Chemical composition(by mass) of FGD
Unit: %

ALO, SO, CaO K,0 SiO, MgO Fe,0, TiO, SrO
1.09 55.47 39. 26 0.19 1.93 0.64 0.61 0.07 0.15

x3 BHABTHEEMER
Table 3 Main performance of FGD

Initial setting Flexural strength

Standard consistency/ % (2 h)/MPa

time/min

Compressive strength

Flexural strength
(24 h)/MPa

Compressive strength

(2 h)/MPa (24 h)/MPa

57 4.30 4.30

11.40 4.70 13.20
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Table 4 Main performance of VMB

Surface vitrification

Density/(kg-m *
ensity/(kg-m ) rate/ %

Partical size/mm

Water absorption(by Numerical tube

mass)/ %

Service temperature/C
pressure/ MPa

0.1-1.2 100-110 90

<800 40-50 0.15
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Table 5 Mix proportion(by mass) of LPG mortar

Unit: %
Code FGD VMB 2050P Cellulose ether LP50 Code FGD VMB 2050P Cellulose ether LP50
NL-1 100.00  5.00 0.20 0.25 0 AL-1 100.00  5.00 0.20 0.25 0.02
NL-2 100.00  7.00 0.20 0.25 0 AL-2 100.00  5.00 0.20 0.25 0.04
NL-3 100.00  9.00 0.20 0.25 0 AL-3  100.00 5.00 0.20 0.25 0.06
NL-4  100.00 11.00 0.20 0.25 0 AL-4  100.00 5.00 0. 20 0.25 0.08
NL-5  100.00 13.00 0. 20 0.25 0 AL-5 100.00  5.00 0.20 0.25 0.10
NL-6 100.00 15.00 0.20 0.25 0
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Fig.2 Standard consistency and initial setting time of LPG mortar samples
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Fig.4 Air content and wet density of AL mortar samples and their correlation
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Fig. 5 Mechanical properties of LPG mortar samples at 7 d
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Table 6 Density and strength of LPG mortar samples at 7 d
Cod Wet density/ Dry density/ Compressive strength/ Flexural strength/ Tensile bond
ode (kg-m ) (kg'm ) MPa MPa strength/MPa
NL-4 1101 815 7.26 2.47 0.69
AL-2 1056 820 5.54 2.60 0.70
NL-6 1027 723 5.52 2.20 0.51
AL-5 922 780 4.52 2.20 0.50
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Table 7 MIP results of LPG mortar samples at 7 d
. . Porosity .
Porosity ~ Average Median Total pore  Volume (b Average Median  Total pore Volume
Code (by pore pore size/ volume/ density/ || Code | v Y pore pore volume/ density/
volume
volume)/%  size/nm nm (mL-g ") (g'mL") uy size/nm  size/nm  (mL-g ") (gemL ")
0
NL-1 28.06 1569.5 687.6 0.4511 0.6219 |[NL-2 30.62 347.3 2823.4 0.647 5 0.6815
AL-1 30. 94 2107.0 752.8 0.627 1 0.4934 || NL-3 34.62 379.9 3258.1 0.6170 0.858 2
AL-2 32.43 2300.3 1003.4 0.6111 0.5307 |[NL-4 35.99 393.9 2944.8 0.646 7 0.869 4
AL-3 37.21 2801.1 1169.9 0.728 1 0.5110 |[NL-5 40. 99 439.1 3104.4 0.556 2 1.248 7
AL-4 38.66 2165.5 601.5 0.7451 0.5188 || NL-6 41.14 466. 8 3592.2 0.7429 0.940 8
AL-5 40.06 2484.1 907.0 0.7295 0.549 1
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Fig.7 Optical microscopy images and SEM images of LPG mortars at 7d
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