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Properties of Porous Geopolymer with High Magnesium Nickel Slag and Fly Ash
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Abstract: Porous geopolymers were prepared by using two different foaming agents (H,0, and Al powder), NaOH as the activator,
high magnesium nickel slag and fly ash as raw materials. The effects of foaming agent type and content on the properties of MG —rich
nickel slag—fly ash based porous geopolymers were investigated from dry density, compressive strength, thermal conductivity and water
absorption. The hydration products of porous geopolymer were investigated by X—-ray diffraction (XRD) and Fourier transform infrared
spectroscopy (FT-IR) . It was found that porous geopolymers could be prepared successfully with both kinds of foaming agents. The dry
density, compressive strength and thermal conductivity of porous geopolymers decreased, and the water absorption increased gradually
with the increase of foaming agent content. The geopolymer has a porous structure with the addition of foaming agent, and the foaming
agent does not affect the products of the geopolymer reaction. This study proves that the two foaming agents can be used to prepare porous
geopolymers with high magnesium nickel slag and fly ash, which provides a reference for the application of high magnesium nickel slag.
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Table 1 Chemical composition of HVMNS and FA /wt%
Oxide Sio, MgO Fe, 0, Al, 0,4 Ca0 MnO K,0 Na, 0 Cr, 0,4
HMNS 46. 66 26.53 14.01 8.44 0.92 0. 69 0.13 n. d. 1.93

FA 53.33 1.97 8.43 19. 64

11.72 0.09 1.17 0. 829 n. d.
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Fig.5 Effect of H,O, content on the compressive
strength of porous geopolymers
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Fig. 6 Effect of Al powder content on the compressive
strength of porous geopolymers
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Fig.7 Effects of foaming agent type and content on
compressive strength of porous geopolymer
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Fig. 8 Effect of foaming agent type and content on thermal
conductivity and dry density of porous geopolymers
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Fig.9 Effect of type and content of foaming agent on water
absorption and dry density of porous geopolymers
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