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Influences of Carbon Nanotubes and Polyvinyl Alcohol Nano-Composites on
Mechanical Propertiesand Dry Shrinkage of Concrete
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(1. College of Water Conservancy and Civil Engineering, South ChinaAgricultural University, Guangzhou 510642, Ching;
2. College of Civil Engineering, Guizhou Institute of Technology, Guiyang 550003, China)

Abstract: Well-dispersive carbon nanotubes (CNTs)/polyvinyl alcohol (PVA) nano-colloidal emulsions were prepared based on
the colloidal stability and interfacial chemistry. The effect of CNTS/PVA nano-colloidal emulsion on the mechanical properties,
dry shrinkage and morphology of concrete was investigated. The results show that the 28 d compressive strength and flexural
strength of concrete incorporating 0.3% (in mass fraction, the same below) CNTs and 1.0% PVA are increased by 10% and 15%,
respectively, and the dry shrinkage rate of concrete containing 0.5% CNTs and 1.0% PVA after 7, 28, 180d and 360 d curing is
reduced by 76%, 34%, 22% and 21%, respectively, compared to the reference concrete. The effect of CNT-OH/PVA latex on the
mechanical properties and dry shrinkage rate of concrete is attributed to the formation of CNTS/PVA interpenetrating networks in
concrete, which prevents the concrete crack and refines the microstructure.
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Tablel Physical and chemical propertiesof P-O- 42.5R cement (PCC)

Mass fraction/% Setting time/min F/MPa FJ/MPa
SO, Al,O3 Ca0 MgO Na,O K>0O Fe,03 Initial setting Final setting 3d 28d 3d 28d
18.3 45 62.4 21 0.3 15 23 72 180 55 8.6 28.0 50.6
Fiistensile strength; F. is compressive strength.
x2 BZHEEPVARIMEESH
Table. 2 Physicochemical characteristics of polyvinyl alcohol (PVA)
Molecular mass Degree of hydrolysis/% pH w(volétile)/% w(ash)/%
105000 97 57 5.0 0.7
w—M ass fraction.
#Fz 3 TUREBE-BRIKEGESH
Table3 Propertiesof hydroxyl carbon nanotubes (CNTSs)
Diameter/nm Length/pum w(purity)/% Special surface area/(m*-g™) True density/(g-cm™) W(-OH)/%
10-30 30-50 >90 >230 21 5.58
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Table4 Mix proportions of modified concrete

Mix proportions/(kg-m~)

Materia w (PVA)/% w (CNT9)/% w (superplasticizer)/%
Cement Water Sand Gravel

PCC 380 171 593 1186 0 0.2

PVA 380 171 593 1186 1 0.4

CNTs0.3/PVA 380 171 593 1186 1 0.3 0.6

CNTSs0.5/PVA 380 171 593 1186 1 05 0.8

CNTsL.0/PVA 380 171 593 1186 1 10 1.0
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Fig. 2 Influences of CNTS/PVA on dry shrinkage of concrete
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