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Study on the Organic-Inorganic Composite Modification Mechanism and
Application Performance of Alkali-free Liquid Accelerator

ZHANG Yanxin

(Tianjin Zhongtie Engineering Inspection Co. Ltd. , Tianjin 300308, China)

Abstract: To address the problems of low early strength, significant later-stage strength loss, and
poor stability in existing alkali-free liquid accelerators, a novel alkali-free liquid accelerator was prepared
via an organic-inorganic composite modification strategy. Aluminum sulfate was used as the aluminum
source, diethanolamine was used as an organic complexing agent to stabilize AI’", and magnesium
sulfate, pseudoboehmite, and lithium carbonate were compounded. The performance and accelerating
mechanism were systematically investigated through setting time tests, compressive strength tests, and
microstructural analysis (XRD, SEM). At a dosage of 7%, the initial setting time of the three types of
cement pastes was <<4 min, the final setting time was <C10 min, and the 28 d compressive strength ratio
was = 90%; among them, the 1 d compressive strength of Quzhai cement reached 22.6 MPa.
Microstructural analysis reveals a ternary accelerating mechanism consisting of synergistic aluminum
supply from aluminum sulfate and pseudoboehmite, accelerated C;S hydration by Li* and Mg?**, and
stabilization by diethanolamine complexation. Engineering application shows that the C25 wet-mix
shotcrete prepared with this accelerator exhibited a reduction in rebound rate from 30.0% to 17. 6%,
demonstrating excellent engineering adaptability.

Key words: alkali-free liquid accelerator; shotcrete; early strength; rebound rate; accelerating mechanism



