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Effect of Super-absorbent Polymer Water Absorption Characteristics
on Performance of Concrete
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Abstract: An indicator named as water absorption ratio of super-absorbent polymer (SAP) was proposed. The effect of SAP water
absorption ratio on the absorption kinetics of SAP in centrifugal liquid from cement slurry (CLCS), rheological property of fresh
concrete with internal curing, compressive strength and shrinkage of hardened concrete with internal curing was investigated. The
results indicate that the absorption of SAP in CLCS exhibits a law of rapid increase, gradual decrease and final stability. The peak
value of absorption and the release time increase, the yield stress of fresh concrete gradually increases and the plastic viscosity
gradually decreases as the SAP water absorption ratio increases. SAP reduces the early strength and shrinkage of concrete
significantly, and has little impact on the long-term strength. SAP also has no impact on the compressive strength and shrinkage of
hardened concrete evolved with curing time when the water absorption ratio is 1.94-6.16.
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Fig. 1 Absorption of super-absorbent polymer (SAP) during
hydration time of concrete
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Table 1 Mineral composition of cement w/%
CsS C,S C;A C,AF Total
56.54 20.87 6.22 10.31 93.94

w is mass fraction.

F2 EHEICRUFEM

Table 2 Chemical composition of cement w/%

SiO, AlLO; Fe,0O;3 CaO MgO SO; Na,Oeq Loss f-CaO Cl

21.980 4.470 3.550 62.450 2.400 2.450 0.502 1.220 0.900 0.010

x3 EHENCRYIBIERE

Table 3 Main performance indexes of cement

Flexural

o . Compressive
Setting time/min
strength/MPa

Density/(kg ) strength/MPa

Initial  Final 3d 28d 3d 28d

3150 128 200 6.0 7.8 26.8 498

R 4 SAP [HEEISHR
Table 4 Characteristics of SAP

Absorption in .. Water .
Sample o Absorption in . Diameter/
distilled absorption
No. . CLCS/bwos . pm
water/bwos ratio
S1 48.46 24.98 1.94 80-100
S2 76.90 25.13 3.06 80-100
S3 145.01 23.54 6.16 80-100

*: bwos is short for by mass of SAP.
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Table 5 Mix proportions of concrete kg/m’
Sample Fly SAP Super-
Cement Sand Stone Water o
No. ash S1 S2 S3 plasticizer
A0 391 128 621 1155 1449 5.0
Al 391 128 621 1155 167.7 091 5.0
A2 391 128 621 1155 167.7 091 5.0
A3 391 128 621 1155 167.7 0.97 5.0
1.2 7%
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Fig. 2 Water absorption kinetics curves of SAP in centrifugal
liquid from cement slurry (CLCS)
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Fig. 3 Effect of water absorption ratio (R) on yield stress of
ICC (inner curing concrete)
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