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Effects and Mechanism of Amphiphilic Polyether on
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Abstract: The effects of five kinds of amphiphilic polyether as shrinkage reducing components on the shrinkage

deformation of cement paste were tested, and the mechanism of surface tension and micellar particle size distribution

on the shrinkage was explored. The results show that diethylene glycol butyl ether, tripropylene glycol methyl ether

and polyethylene glycol 400 do not form stable micelles, and the shrinkage reduction effect increases with the decrease

of pore solution surface tension. Polyether modified silicone oil has low critical micelle concentration(CMC) and

the size of micelle formed is about 30 nm, which affects the spreading of monomer on the surface of capillary solution

and refines the pore structure of cement paste, resulting in poor shrinkage reduction effect. Fluorinated polyether

has ultra-low surface tension and CMC, which is easy to produce coalescence, so that the effective content of pore

solution is extremely low and there is no reduction effect on shrinkage.
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Fig.1 Molecular structures of amphiphilic polyethers
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Fig. 2 Surface tension curves of amphiphilic polyethers in

supernatants of cement pastes (my,/m:==2.00)
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Fig.3 Surface contact of pure water, supernatants of cement pastes containing different amphiphilic polyethers with glass

slide(my,/m:.=0. 38)
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Table 2 Fluidity of fresh pastes and surface tension of two supernatants

Surface tension/(mN+m ')

Group  Fluidity/mm (my,/m.=0. 38)

Supernatant 1(my/m.=2.00)

Supernatant 2(my,/m-=0. 38) Absolute value of variation

REF 95 71.3
B 100 48.6
100 54.6

E 100 64.2
100 19.1

G 95 33.1

70.9 0.4
53.0 4.4
58.2 3.6
66.7 2.5
19.1 0

33.6 0.5
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Table 3 Comparison of drying shrinkage and water evaporation
of pastes with different amphiphilic polyethers

Drying shrinkage X 10° Water evaporation/g

Group
3d 28d 3d 28d
REF 187 642 16.17 26.72
B 109 475 15.99 27.68
D 128 523 16.12 26. 85
E 150 566 16.25 26.79
185 651 18. 60 29.14
G 166 594 15. 26 27.11
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Table 4 Aggregate sizes of different amphiphilic polyethers
in the supernatant(m/m.=0.38)

Sample REF B D E F G
0.76 0.95 1.25 14.27 32.64
0.17 0.30 0.27

Average size/nm 0

Standard deviation/nm 0 4.85 13.58
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Fig.4 Micelle size distribution curves of G and F in the
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supernatant 2(my,/m:=0. 38)
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Fig. 7 Cumulative pore volume and total porosity of pastes with different amphiphilic polyether at different ages
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Fig. 9 Hydration degree of pastes with different
amphiphilic polyethers at different ages
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