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Abstract: The whole life cycle of carbon fiber reinforced polymer composite from production, service to retire-

ment will produce huge amount of waste, bringing serious environmental pollution and resource waste. In this pa-

per, the waste carbon fiber produced in the production process was added to the concrete to study its influence law

and mechanism on the strength and conductivity of concrete. The results show that the recovery effect of carbon

fiber on the strength of concrete is not obvious, because the coating on the surface of industrial carbon fiber makes

it easier to gather into bundles and not easy to disperse in the process of concrete mixing. The incorporation of re-

cycling carbon fiber can significantly improve the conductivity of concrete. When the content of recycling carbon

fiber is Owt%-0.3wt%, the drying/water absorption process changes the pore structure of concrete. And the

C—S—H gel rearrangement, local shrinkage and partial irreversible characteristics make concrete produce a new

conductive path. The resistivity increases first and then decreases with the decrease of water content. When the con-

tent is 0.4wt%-1.5wt%, a stable physical contact conductive network is formed in the concrete, and the age and

moisture content have no obvious effect on the conductivity.

Keywords: recycling carbon fiber; fiber reinforced concrete; electrical conductivity; fiber content; moisture

content
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(a) Before recycling
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Fig.1 Carbon fiber morphologies before and after recycling

(b) After recycling
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Table1 Parameters of recycling carbon fiber

Length/mm Diameter/pm Density/(g-cm™) Tensile strength/MPa Tensile modulus/GPa Elongation/%
20 7 1.76 3530 230 1.5
F2 KiRLZERS
Table 2 Chemical composition of cement
Composition CaO SiO, Al Oy Fe,04 Na,O K,0 MgO SO4 TiO, Else
Content/wt% 61.83 19.68 4.72 3.66 0.43 1.27 1.31 0.05 2.73 2.23

1.2 BL& it Rk HME

o] S B 2T 4 45 B N 0.1wt%~1.5wt%, 3t 154>
Bar, WOKRIB RIS R TR Y 1%, HLRRE
A IFE 3, HAE GB/T 50081—20192 #i5E , il 7
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5785 (Gemini SEM 300) X 1] Wi f5¢ 2T 2 K [m] g ik
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Table 3 Proportion of recycled carbon fiber concrete
kg/m*
Cement Water Sand Calculus Water reducer
474 120 667 1087 4.7
| | Square hole size :
I I 10" mm><10 mm Electrode Specimen
8 transverse
/ 9 longitudinal
(=}
o

Thickness

‘l/ 1.2

' 104 '

(a) Electrode size

100

Unit: mm
(b) Specimen size

K2 Sl S5

Fig.2 Forming parameters of conductivity test specimens
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Fig.4 28 days mechanical properties of concretes with different

recycling carbon fiber contents
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(a) Fiber agglomeration and
holes left after pulling out

Pl 5 DS £T A4 TR AGE RS M T S 27 A4 [ R R B
(TR BRRAARIE, BLEREALI)

Fig.5 Failure section of recycling carbon fiber reinforced concrete and

(b) Viscosity between fibers

fiber adhesion phenomenon (Solid lines ring represent fiber

agglomeration, void lines ring represent hole)
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Fig.6 Toughening and crack resistance of recycling carbon fiber
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Fig.7 Curves of resistivity of recycling carbon fiber reinforced concrete

at different ages
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Fig.8 Conductive transmission path of carbon fiber in concrete
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Fig.9 Change of resistivity of recycling carbon fiber concrete with water content
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Fig. 10 Micro-structure of C—S—H gel at water-saturated
and water-free states (Curve, square, circle and triangle represent the
C—S—H backbone sheet, interlayer pore water, gel pore water and other

inert fluids rather than water, respectively)*’
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Fig. 11 Changes of resistivity of recycling carbon fiber concrete during drying and water absorption at 0wt%-0.5wt% dosage
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