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Anti-Clay Property and Action Principle of Polycarboxylate Superplasticizer Improved by
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Abstract: A series of cationic sacrificial agents (CSA) were synthesized via free radical copolymerization of unsaturated quaternary
ammonium salt monomer and unsaturated nonionic (anion) monomer. The effect of sacrificial agent on the dispersion of
polycarboxylate superplasticizer in cement mixed with montmorillonite (MMT) was evaluated via the fluidity of cement paste. Also,
the effects of monomer polymerization ratio, quaternary ammonium salt monomer type and nonionic (anionic) monomer type on the
action effect of the sacrificial agent were investigated by organic carbon analysis, thermogravimetry, X-ray diffraction, and scanning
electron microscopy. Trimethyl allyl ammonium bromide-acrylamide (ATMA-AM 2:1) was determined as an optimum structure, and
its action mechanism was also analyzed. The fluidity of PCE in cement paste mixed with MMT increases from 156 mm to 225 mm at
1.0% of ATMA-AM (2:1). The adsorption capacity of PCE on MMT and the holes on the surface of MMT all reduce, thus effectively
preventing the polyether side chain of PCE molecule from entering the interlayer of MMT and enhancing MMT effect on the
dispersion property of PCE.
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Table 1 Chemical and phase composition of Portland cement

Chemical composition/%

Phase composition/%

AlL,O3 CaO Fe,04 K,0 MgO Na,O SO; SiO, LOI CsS C,S C4AF C;A CaS0,4.xH,0O CaCOs;
4.74 65.12 3.13 0.68 0.68 0.16 2.32 19.61 3.42 62.0 12.9 8.8 6.4 5.5 4.3
x2 RIMBETREMES 1.3 et A
Table 2 Information of cationic polymers VI M 325 = > e N
POy 1.3.1 FRma)E T4 70 45 5 M K e

. . Serial Polymerization Mole
Classification .
number of monomers  ratio
POLYMER1 ATMA-AM 2:1 2493
Different proportion of
POLYMER2 ATMA-AM 1:1 2478
monomers
POLYMER3 ATMA-AM 1:2 2428
Different cationic POLYMER]1 ATMA-AM 2:1 2493
monomer POLYMER4 DADMA-AM 2:1 2414
Different non-ionic POLYMER! ATMA-AM 2:1 2493
(negative ion) monomers POLYMERS5 ATMA-AA 2:1 2466

PCE 43 BUPE R IR 52 0 FH 14 5% I 80 B2 (0K /M R DAY
fabr. FRHL 298.50 ¢ /KIS 1.50 g ZEMit, A
90 g 7 PCE (2.10 g)mf, PCE+CSA (2.10 g+0.25 )
KIS, Z I8 GB/T8077—2012( Ykt AN &) i
PRI TT5) MIE KV 2R B B o

132 HHWRWHHTOC)  FREL 1.50 g it
300 g £ 1/K, I PCE (2.10 g)ik CSA (0.25 g)
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Fig. 2 Effect of CSA on the fluidity of cement paste mixed
with MMT
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Fig. 3 Adsorption properties of PCE and PCE+CSA on MMT
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Fig. 4 Effect of monomer polymerization ratio on TG and DTG patterns of MMT doped with PCE or PCE+CSA
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