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Early strength effect and action mechanism of new grinding aid on steel
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Abstract: Triethanolamine( TEA) is one of the main components of commonly used high efficiency grinding aids but
its grinding aid effect on steel slag mixed materials is single and costly. TA is obtained by modifying TEA with acrylic
acid and comparing with TEA and blank group under the help of specific surface area particle size distribution SEM

XRD FTHR etc. to study the effect and action mechanism of the modifying agents on the particle dispersion and
hydration properties of the steel slag mixed materials. The results show that the optimum molar ratio between TEA and
acrylic acid is 1: 1 and the optimum dosing is 0. 03% of the mass of the mixed material. Under the best conditions the
specific surface area of the particles in the TA group is increased by 13.39% compared with the blank group the
compressive strength of the TA group mixed material 28 d compared with the TEA group and the blank group is
increased by 9.26% and 11.32% . The modifying agent can increase the specific surface area of particles improve
particle gradation promote C-S-H C-A-Hgel CH crystals and calcium alumina generation and improve early strength.
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Table 1 Main chemical composition of steel slag fly ash and cinker %
Si0, Al, O, Fe,0, Ca0 MgO K,O Na, O S0,
15.51 2.00 21.63 45.13 6.78 0.16 0. 68 0.03
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Fig.2 Effect of TEA and TA with different dosages
on the particle size distribution of steel
slag mixed materials
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Fig.1 Effect of TEA and TA with different dosages 29.03%  14.29%; 28 d

on the specific surface area of steel slag mixture 5.9 MPa TEA
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11.32%  9.26% TA

28 d
Fig. 4 Effect of reagent ratio on compressive strengh
after 28 days and specific surface area

of steel slag mixture
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Fig.3 Effect of TEA and TA with different dosages 28d
on compressive strength of steel slag mixture ( CH) N C-s-H
after 3 days and 28 days ( AFt) 5(a)
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Fig. 5 SEM images of hydration products after 28 days (10 000 x)
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Fig. 6 XRD pattens of sample hydration after 28 days 3
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Fig.7 FT-R spectra of hydration products of
different samples after 28 days

8 TA FTdR
Fig. 8 FTHR diagram of TA
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