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Study on the Early Performance and Mechanism of High-Fluidity Slag and Desulfurization
Gypsum Alkali-Activated Filling Material Under Seawater Mixing
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(1.College of Architectural Engineering. Shanxi Vocational University of
Engineering Science and Technology, Jinzhong, Shanxi 030619, China;
2.School of Civil Engineering and Geomatics, Shandong University of Technology, Zibo, Shandong 255000, China)

Abstract: Taking high-fluidity slag and desulfurization gypsum alkali-activated filling material (HSD — AAM) as the research
object, the influence of seawater mass concentration on its setting time, flowability and strength was analyzed. Furthermore,
the early hydration mechanism of HSD — AAM was revealed through SEM, XRD and TG -DSC tests. The results show that
with the increase of seawater mass concentration, the setting time of HSD -~ AAM shortened, the flowability decreased, and the
flexural and compressive strength increased. Compared with the mixing conditions of pure water, when mixed with seawater of
100% mass concentration, the flow time of HSD - AAM is decreased by about 12% ., the initial and final setting time are
shortened by about 28% and 27%, the flexural strength and compressive strength are increased by about 18% and 19%
respectively after curing for 1 day, and the flexural strength and compressive strength are increased by about 27 % and 17 % respectively
after curing for 7 days. Seawater can accelerate the hydration process of C = (A)—S — H, AFt and Friedel salt, alkali activator can
accelerate the hydration reaction between precursor and chloride ion, thus improving the early strength of HSD - AAM.
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Table 1 Mix proportion of HSD - AAM

TR/ g WK/ g AT/ g B g K SiO2/g KL/ g A/ g K/g
308.57 35.04 27.00 100.16 4.23 34.65 6.71 225.00
F2 BEMBERSAR

Table 2 Chemical composition of raw materials %
ok CaO SiO; Al; O3 SO; Fe; O3 MgO K;O Naz O TiO, HAll
T Ky 34.00 34.50 17.700 0 1.64 1.030 6.01 — — — 5.120 0
LIRS YR 10.00 40.00 30.000 0 — 4.200 2.50 1.10 — — 12.200 0
R aE =1 31.12 0.57 0.770 0 44,44 0.220 0.22 0.17 0.07 24.420 0
4K Si0; — 99.90 0.003 1 — 0.002 — — — 0.002 0.092 9
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Table 3 Chemical composition of simulated seawater

%y T/ (g/L)
NaCl 24.530
MgCl, 5.200
Na, SO, 4,090
CaCl, 1.160
KCl 0.695
NaHCO; 0.201
KBr 0.101
H;BO; 0.027
SrCl, 0.025
NaF 0.003
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Table 4 Effect of seawater mass concentration

on fluidity of the HSD —AAM

I HE TS /s
SWo 11.17
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SW1.0 12.46
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Fig.1 Effect of seawater mass concentration on
setting time of the HSD - AAM
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Table 5 Strength ratio of HSD — AAM under different

seawater mass concentrations

- P i A R EURARE R S
FA1d A 3d R4 7d R 1d FRPT3d RTd

SWo 100 1.00 1.00 1.00 1.00 1.00

SWo0.5  1.09 1.10 1.12 1.13 1.09 1.07

SW1.0 1.18 1.17 1.27 1.19 1.13 1.17
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