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Abstract: Electrochemical modification treatment was carried out on carbon fiber prepreg waste (CFPW ). The
changes in performance of the modified CFPW and its impacts on the fluidity , mechanical, and electrical conductivity
properties of cement-based materials were studied, and its electrical conduction mechanism was analyzed in
combination with microscopic testing techniques. The results show that when the current density is 80 mA/cm?,
the surface resin removal effect of the modified CFPW is better than that at 60 mA/cm?. At this time, the wettability,
surface roughness, and graphitization degree of CFPW are all improved. Besides, the density is increased, and
oxygen-containing functional groups are introduced into CFPW. After incorporating the modified CFPW into
cement-based materials, the maximum increases in compressive strength and flexural strength reach 31.05% and
77.63% , respectively. Meanwhile, the resistivity is significantly reduced, and the effect becomes more pronounced
with the extension of the curing age. At a fiber content of 0.3% , the resistivity decreases by as much as 57.94%.
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Table 1 Physical properties of CFPW and VCF

Fiber Diameter/pm Tensile strength/MPa  Tensile modulus/GPa Elongation/ % Resin content(by mass) /%
CFPW 8.00 1399 133 1.70 32
VCF 7.00 4900 230 2.10 0
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Fig.1 Process to the electrochemical modification of CFPW
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Fig. 2 Schematic diagram of electrode mesh and its arrangement(size : mm )
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Fig.3 SEM images of CFPW before and after electrochemical modification
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Fig.4 Schematic diagram of contact angle of CFPW before and after electrochemical modification
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Fig. 5 AFM images of CFPW before and after electrochemical modification
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Table 2 Maximum roughness and specific surface area of
CFPW before and after electrochemical modification

Specific surface area/

Sample R,/nm (m?eg )

CFPW 138 16.8
MCFPW-60mA 145 17.3
MCFPW-80mA 177 18.6
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Fig.6 Average roughness of CFPW before and after electrochemical modification
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Fig. 8 Raman spectra of CFPW before and after electrochemical modification
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Table 3 Raman spectral parameters of CFPW before and after electrochemical modification

(c) MCEPW-80

D peak G peak A peak
Sample Wavenumber/ Wavenumber/ Wavenumber/ In/Is I/1
. FWHM o FWHM - FWHM
cm cm cm
CFPW 1382.93 306. 84 1 600. 02 108. 16 1529.19 40.92 3.30 0. 05
MCFPW-60 1 358.69 228. 47 1596.12 98. 87 1 508. 52 60.12 2. 10 0.11
MCFPW-80 1356.33 207. 25 1597.10 99.61 1504.83 60. 49 1. 86 0.12

Note: FWHM—Width of the wavelength or wavenumber range corresponding to half-maximum intensity of spectral peak.
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electrochemical modification
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Fig. 10 Effect of CFPW before and after electrochemical

modification on fluidity of cement-based materials
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Fig. 11 Effect of CFPW before and after electrochemical modification on mechanical properties of cement-based materials
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Fig. 12 Morphology of the interface between CFPW before and after electrochemical modification and the matrix of

cement-based materials
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Fig. 13 Effect of CFPW before and after electrochemical modification on the electrical conductivity of cement-based

materials under different curing ages
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