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Research Progress and Prospect of Starch-Based Chemical

Functional Materials for Concrete
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(State Key Laboratory of Green Building Materials, China Building Materials Academy, Beijing 100024, China)

Abstract: Starch, as a green renewable material has great application potential in building materials. Espe-

cially in recent years, many starch-based chemical functional materials had been applied in building materi-

als and exhibited excellent performance. Research progress of starch-based chemical functional materials u-

sing as viscosity modifying agent, water reducing agent, temperature rise inhibitor and superabsorbent ma-

terials, and their preparation methods, mechanism of function and application effects were summarized.

Moreover, the future research direction in this field was also discussed.
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Fig. 1 Comparision of the fluidity of cement paste

with different water reducing agents™*”’
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Table 1 Zeta potential and adsorption layer thickness of sulfonated
starch and naphthalene superplasticizer

Adsorption layer
Type of water reducer  Zeta potential/mV P Y

thickness/nm

Sulfonate starch —25.34 5. 30

Naphthalene superplasticizer —57.01 0.58
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Table 2 Dispersion properties of PCE modified by starch

. . . Substitution Substituted PCE dosage Fluidity/
Technical solution Starch type
monomer percentage/ % (by mass) /% mm
QU Lie*® Sulfonated starch MPEG 40 0.5 295
LIAO Guosheng"" Oxidized starch TPEG 10 0.3 300

Note: MPEG and TPEG are two kinds of polyoxyethylene used as macromonomer during the synthesis of PCE.
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Fig. 2 Comparison of the effects of starch-based temperature rise inhibitor and retarder on cement paste hydration"***?
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(a) Electrical resistivity development

(b) Difference in resistivity development
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Fig. 3 Electrical resistivity development of cement paste with different dosages of TRI during hydration at 20 ‘CL*"
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