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Effect of Quaternary Ammonium Salt on Adsorption Mechanism of Polycarboxylate
Superplasticizers on Surface of Cement and Montmorillonite
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(1. State Key Laboratory of High Performance Civil Engineering Materials, Jiangsu Sobute New Materials Co. Ltd., Nanjing 211103,
China; 2. School of Materials Science and Engineering. Southeast University, Nanjing 211189, China)

Abstract: Ultraviolet labeling technology was used to enhance the ultraviolet absorption of polycarboxylate, and then the technology
of ultraviolet absorption spectrum and total organic carbon analysis is used together to effectively distinguish respective adsorption
behavior of polycarboxylate and quaternary ammonium salt cation molecules when they exist at the same time, and the interaction
between three typical quaternary ammonium salt cations and polycarboxylate in cement montmorillonite system is studied
systematically. The results show that the adsorption of polycarboxylate on the cement surface is not affected by the small molecular
quaternary ammonium salt, the Gemini quaternary ammonium salt can promote the adsorption of polycarboxylate, the polymer
quaternary ammonium salt can inhibit the adsorption of polycarboxylate water reducer on the cement surface. And the three
quaternary ammonium salts can effectively inhibit the adsorption of polycarboxylate water reducer on the surface of montmorillonite
when doped as 2.5x107*. The effect of Gemini quaternary ammonium salt and polymer quaternary ammonium salt is more obvious.
The inhibition effect of Gemini quaternary ammonium salt is stronger at low dosage, while the inhibition effect of polymer quaternary
ammonium salt at high dosage is better.
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Fig. 1 Molecular structure of three quaternary ammonium salts
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Table 1 Chemical composition of cement w/%
SiO, Al O3 CaO MgO Fe O3 R30¢q SO; Loss
21.29 4.97 61.68 2.68 3.33 0.41 2.61 2.71

w is mass fraction.

L, WA FEwARR, H BET g
BN 322 mP/g, Zeta HUF7 H-17.67 mV, fh2#ksy
W3 2.
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B MR S AR — 88 ISR K bL 138
T 9 B R AN R KR LE
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Table 2 Physical property and chemical composition of
montmorillonite

Chemical composition w/%

BET surface/(m*g ™)
SlOz A1203 CaO MgO Fe203 Rzo

322 68.1 19.0  3.67 244 2.7 3.02
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Fig.2 Comparison of molecular structure of polycarboxylate before and after UV enhancement
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