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Study on the preparation and properties of high titanium slag
aggregate concrete using magnetized water

TU Minjie

(China State Construction Engineering Corporation Strait Construction and Development Co., Ltd., Fuzhou 350014, Fuji-
an, China)

Abstract: To improve the workability and mechanical properties of high titanium slag aggregate con-
crete, this paper proposed the use of magnetized water for its preparation. The study investigated the ef-
fects of different flow rates of magnetized water on the workability and mechanical properties of high ti-
tanium slag aggregate concrete, and conducted tests and analyses on its micro morphology and pore
structure. The results show that magnetized water enhances the workability and strength of high titani-
um slag aggregate concrete and increases its air content. However, as the flow rate of magnetized water
increases, the improvement effect diminishes. When the water flow rate is 40 mL/s, the slump, spread,
28 d compressive strength, and 60 d compressive strength are respectively increased by 9.5%, 14.9%,
8.9%, and 11.6% compared with tap water high titanium slag aggregate concrete. The microstructural
test results indicate that the cracks between the aggregate and cement matrix of the magnetized water
high titanium slag aggregate concrete are smaller, with more hydration products and fewer unhydrated
cement and mineral admixtures, resulting in a higher degree of reaction. The "pinning effect" between
the high titanium slag aggregate and the cement matrix is further enhanced. Additionally, the proportion
of harmless pores is higher, and the proportion of harmful pores is lower, making the structure denser
and thus stronger.
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Table 1 Performance index of cement
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Table 2 Main performance indexes of fly ash
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Table 3 Main performance indexes of slag powder

IFE(4S um)/%  dKH% 28 ditERRER Bk — S S
23 04 70 47 TN/ % B (m kg ") 7 Al % 28 diE VSR R/ %
98 485 72 100
x4 SR EWDUFERS
Table 4 Chemical composition of high titanium slag aggregate %
Na,0 MgO ALO; Sio, SO, K,0 Ca0 TiO, Fe,0, oAt
0.51 7.20 12.07 22.64 1.58 0.27 29.37 19.76 5.62 0.93
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Table 5 Physical property of high titanium slag sand
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Fig. 1 Magnetized water preparation device
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Table 6 Concrete mix proportion
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Table 7 Influence of magnetized water on the workability
of high titanium slag aggregate concrete
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Table 8 Air content in high titanium slag aggregate con-
crete mixtures
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1z 24
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Fig.2 The impact of magnetized water on the compress-
ive strength of high titanium slag aggregate concrete
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Fig.3 The SEM images of high titanium slag aggregate
concrete at a 28-day age
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Table 9 Porosity and pore size distribution of high titani-
um slag aggregate concrete at a 28-day age %
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Fig. 4 Cumulative pore size distribution curve and pore size distribution curve of high titanium slag aggregate concrete at a

28-day age
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