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Influence of mica in artificial sand on the performance of dam concrete
Jinyang Huo*,Shihua Zhou,Zhongwei Sun,Jianfeng Zhang,Wenguang Jiang
Changjiang River Scientific Research Institute of Changjiang Water Resources Commission

As one of the important rock-forming minerals, mica is widely distributed in artificial sand.
However, the performance of dam concrete can be significantly impaired when the mica content in
artificial sand is excessive. In this work, the influence of mica on the performance of dam concrete
was evaluated quantitatively and qualitatively by studying the evolution of mechanical properties
and durability of dam concrete with different mica content in artificial sand. The results show that
when mica content is lower than 2.9%, it has no significant effect on the performance of dam
concrete. When mica content exceeds 2.9%, it has adverse effects on strength and frost resistance
of dam concrete. Among them, the compressive strength of dam concrete decreases within
2.6%~9.9%, and the splitting tensile strength decreases within 3.3%~11.1% at the age of 90 d. The
frost resistance of dam concrete becomes worse under the same freezing and thawing frequency.
Therefore, the recommended upper limit of mica content is 2.9%.
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Synergistic Evolution Mechanism of Electromagnetic and Mechanical Properties of
Nanomagnetic Fluid-Modified Geopolymers GU Gonghui, FU Chuanging* (College of Civil
Engineering, Zhejiang University of Technology, Hangzhou 310023, China) Abstract:
Nano-SiO2@Fe304 magnetofluid modified geopolymer (NMMG) is presenting promising application
potential in the field of magnetic building materials by virtue of its high magnetic permeability. This
work aims to reveal the modification mechanisms of nano SiO2@Fe304 magnetofluid on the
electromagnetic and mechanical behaviors of geopolymer matrix, thus providing theoretical guidance
for the engineering applications of NMMG. The results show that the introduction of
nano-SiO2@Fe304 magnetofluid enhances the magnetic exchange energy between adjacent magnetic
moments inside the geopolymer, thus weakening the coercivity by intensifying the rotation of magnetic
domains inside the geopolymer, which provides a new idea for the application of NMMG in the field of
soft magnetic construction materials. In addition, when the concentration of nano-SiO2@Fe304
magnetofluid reaches 9.4 vol.%, good balance is found in the electromagnetic and mechanical
behaviors of NMMG material. In that regard, NMMG can achieve satisfactory mechanical performance,
ensuring as well low eddy current and hysteresis losses under alternating magnetic field, which reflects
its great potential in soft magnetic applications. Key words: Magnetic geopolymer composite;
Nano-SiO2@Fe304 magnetofluid; Soft magnetic applications; Electromagnetic behavior; Mechanical
performance
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The effects of gypsum and Na3PO4 12H20 on the hydration performance of cement
KA, AR, XK, fREERE, XK, BREx
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SIS EBE S G A RS B PN T SIS, T 530006
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Abstract: This study focuses on the resource utilization of phosphorus-containing solid waste and
explores the reasons why PO4= adsorbs on the surface of cement particles and affects the hydration
process during the production of low-carbon cement. By designing cement mixtures with different
dosages of sodium phosphate and gypsum, the study deeply analyzes the adsorption behavior of PO43
on SO4= at the surface of cement particles and its impact on cement properties, as well as the
combined effect of PO4= and SO4= on cement hydration. lon chromatography (IC) was used to
measure ion adsorption, and techniques such as thermogravimetric analysis (TGA), X-ray diffraction
(XRD), and scanning electron microscopy (SEM) were employed to study the hydration process in
detail. The study found that with the increase of gypsum content, the adsorption of SO4= by cement
gradually increased, leading to intensified cement retarding phenomena. This is mainly attributed to the
increase of SO4= which promotes the formation of ettringite (AFt) and reduces the content of
Ca(OH)2 (CH), thereby accelerating the hydration of C3S/C2S and improving the early compressive
strength. On the other hand, the increase in the dosage of PO4= resulted in a decrease in the adsorption
of SO4= with a 0.5% PO4= dosage significantly retarding the hydration process, while a 1% PO4=3
dosage accelerated the hardening of cement. As the content of PO4= increased, the concentration of
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CH in the cement significantly decreased. The content of AFt was also observed to decrease. Compared
to the situation without added PO4= the hydration of C3S/C2S in the cement slowed down after the
addition of PO4= which led to a slowdown in the cement hydration reaction and subsequently reduced
the early compressive strength of the cement. SEM images of 1% PO43 showed the formation of a
large amount of amorphous Ca(PQ.)2, thus accelerating the setting time.
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