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A comparison of alkalis and acids based surface modifications of fly ash to promote controlled in situ
growth of nano silica on fly ash
Saigb Igbal,Ganghua Pan*
Southeast Univesity

Although Nano SiO2 (NS) is an intriguing possibility for use as a nano reinforcement in cement, one of the
primary impediments to its usage is the daunting challenge of preventing its inherent tendency to agglomerate. An
appealing approach may be to grow NS in situ on modified fly ash (FA) using a modified Stober process. When
modified surfaces of FA were examined after surface modification with different concentrations of phosphoric
acid (PA), acetic acid (AA), sodium hydroxide, ammonium hydroxide, and ammonium fluoride, experimental
results and observations demonstrated that all of the preceding acids and alkalis can remove contaminants from fly
ash. However, SEM results of modified FA surfaces demonstrated that acid treatment of FA is a superior strategy
to generate a more appropriate FA surface to promote in situ grown NS@FA (<50 nm) at room temperature.
Furthermore, PA has proven to be more effective for FA surface modification than AA. SEM-EDS and FTIR
confirmed that the main trigger of PA's dominance is because FA surfaces modified by PA generate various
functional groups of phosphoric acid, which can serve as additional nucleation sites for the formation of NS
particles.
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Nano-surface engineering smart cement composite
Minghui Chen*
Harbin Institute of Technology

Unlike the conventional method of adding carbon-based conductive additives to the cement matrix to
develop smart cement composites, this study proposes a more targeted and efficient method by nano-surface
engineering of fine aggregates (FAg). Specifically, a simple method allows graphene oxide to be uniformly
adsorbed on the FAg surface, and then graphene-coated FAg (i.e., conductive aggregate) is prepared by simple
annealing and microwave treatment. Smart mortars containing conductive aggregates were found to have
excellent electrical conductivity (resistivity of 960 Q-cm), with a change in resistivity of up to about 20% under
cyclic compressive loading. The use of conductive aggregates in mortars also slightly improves flowability. All of
this was achieved without a significant reduction in the 28 d mechanical strength. The results of this study show
the great potential of applying aggregate surface nano-engineering to develop smart cement composites for

practical sensing applications.
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BT, HEARCRA RS J, HARERERE (SPFT) FEIR SN (N E RERLAS A8 KT8 0. ASHF
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JE R R B HE K P R AT B R K TR B 22 RE . KA1, WO EE A, TR B 17 [ PR 3 LC3
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BT KR
Effects of volume proportion and surface area of aggregate on chloride diffusivity of microstructurally
designed concrete
Yiqun Guo'? Jiahao Li*, Tongsheng Zhang** Jiangxiong Wei’,Qijun Yu®
1. Guangzhou University
2. South China University of Technology

Increasing the aggregate proportion usually reduce the chloride diffusivity of concrete, but may also increase
the chloride diffusivity as more interfacial transition zone (ITZ) is introduced with increased surface area of
aggregate. Since both packing density and surface area of aggregate varied simultaneously with its particle size
distribution (PSD), effects of volume proportion and surface area of aggregate on the chloride diffusivity of
concrete has not been clarified separately yet. In the present study, we established a database containing over
500,000 aggregate PSDs and their corresponding packing density and specific surface area using the
Compressible Packing Model (CPM) and photogrammetric 3D reconstruction. By individually controlling target
volume proportion or surface area of aggregate, effects of aggregate volume proportion and surface area on the
mechanical properties and chloride diffusivity of concrete were evaluated. Then an empirical equation, in
consideration of aggregate size-dependent ITZ thickness the tortuosity, was proposed to describe the relationship
between chloride diffusion coefficient and aggregate proportion and surface area, and a strategy for aggregate
PSD optimization was provided to meet chloride diffusivity requirement, which offer an approach for enhancing
the chloride resistance of concrete.

4[] PR R TR e ) 25 R M B R AE
EESin
SESRNT N~

The rapid development of urbanization and infrastructure construction has significantly increased the demand
for cement, exacerbating the consumption of natural resources and environmental pollution. At the same time, the

utilization rate of bulk industrial solid waste is insufficient, and its accumulation is growing year by year, causing
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severe damage to the natural environment. This paper uses coal gangue, desulfurization gypsum, and calcium

carbide slag as raw materials to completely replace cement raw materials. Through phase reconstruction
technology, all solid waste based cementitious materials are prepared. Based on this, the preparation and
performance evolution of solid waste-based concrete are studied. Experimental methods such as X-ray diffraction
(XRD), thermogravimetric differential scanning calorimetry (TG-DSC), filtered iterative reconstruction technique
(FTIR), scanning electron microscope (SEM), nuclear magnetic resonance (NMR), and mechanical property tests
are used to study the hydration products, pore structure, and mechanical performance evolution of solid
waste-based concrete. The results show that a large amount of hydration products AFt and AH3 appear in the
solid waste-based concrete at 6 h, and as the hydration age increases, AFt gradually develops from fine acicular to
columnar forms. With the increase in age, under the generation and filling of hydration products, the number of
less harmful and harmful pores in the solid waste-based concrete decreases, and the porosity decreases from 3.4%
at 6 h to 2.6% at 28 d. The compressive strength of the solid waste-based concrete is 35 MPa at 6h, reaching 63.8%
of that at 28 days, showing excellent early strength and rapid hardening performance.

BT BN R LT R S5 5
R

e N

BEE XU H ARSI, WIS BRSSO E. SR . WIVEEF . AR R85/ D5 05E, K
SR T —Fh R O ARER . WISRIEGE R T 00 0 S PR R TRt o R AOARCRAR o e P Bl TR e L
A UL RRRE: ARPRPLAR AN 7~10%, HrhismfEh 4~6MPa, FUEMREH 50~70MPa, ~“T-352L4% vi i
N 30~50um. H KR AR I A e S i A v vk = B I 8 F R T R SRR B AR AL

AT Sk R4
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