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Effects of alkali activator on mechanical properties of nickel slag base geopolymer mortar
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Abstract; One-part nickel slag base geopolymer was prepared by mechanochemistry using industrial solid
waste nickel slag as the raw material. The effects of the type and content of alkali activator on the compressive
strength of geopolymer mortar were studied. The hydration products were characterized by XRD, SEM and
EDS. Test results show that when the alkali activator is Na,SiO;/Na,CO; and the Na,O equivalent is 6.5%,
the 28-day compressive strength of the one-part nickel slag base geopolymer can reach 68.96 MPa. The single
doping of NaOH has limited activation effect on the activity of nickel slag; the single doping of Na,SiO; and
co-doping of Na,Si0,/Na,CO, has better potential activity to activate nickel slag. The latter cannot change the
mineral composition of geopolymer obviously, but it can significantly increase generation of gel in the reaction
system and improve the densification of the geopolymer microstructures.
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Tab.1 Chemical composition of raw materials
g it K %
R Si0, ALO, a0 MgO Fe,0, TiO, MnO ¥

B 50.98 4.66 1.19 30.7 10.37 0.12 0.53 1.41
W 32.65 16.15 38.74 8.38 0.53 0.97 0.38 2.20
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Fig.1 SEM image of raw materials
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Fig.2 XRD patterns of raw materials
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Tab.2 Test plans
iRl WA BB R %
S5 Na,SiO, 10.00
S6.5 Na, SiO, 13.00
S8 Na,SiO, 16.00
H5 NaOH 6.56
H6.5 NaOH 8.52
HS8 NaOH 10.48
C5 Na,Si0,/Na, CO, 7.50/2.17
C6.5 Na,Si0;/Na,CO, 9.85/2.82
C8 Na,Si0,/Na, CO, 11.99/3.47
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Broy : Fig.4 XRD patterns of geopolymer
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