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Study on the Corrosion - Inhibiting Effect of Sodium Lignosulfonate Derivatives on Rebar
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Abstract: Reinforced concrete structures often fail prematurely due to rebar corrosion. Adding corrosion inhibitors can effectively mitigate rebar
corrosion and enhance the durability of reinforced concrete structures. Lignosulfonate, as a green and efficient component, exhibits good corro-
sion - inhibiting properties. However, its water-reducing effect is bad, and it cannot independently meet the technological demands of modern
concrete technology for high fluidity and strength. In this study, sodium lignosulfonate was modified by grafting hydroxyl and carboxyl groups to
synthesize sodium lignosulfonate derivatives. These derivatives were then incorporated into simulated pore solutions and cement mortar to inves-
tigate their corrosion -inhibiting effects on rebar. Results showed that, in both simulated alkaline chloride environments and mortar accelerated
corrosion environments, the sodium lignosulfonate derivatives increased the charge transfer resistance and reduced the corrosion current density,
demonstrating significant corrosion inhibition. When the water-cement ratio was 0.35, the flowability of the cement paste with the addition of so-
dium lignosulfonate derivatives reached 350 mm, with a water-reducing effect comparable to that of polycarboxylate, thus meeting the require-
ments for concrete flowability and strength.
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Fig. 1 Infrared spectra of PCE, LS and LS-PCE
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Table 1 Fitting parameters of AC impedance spectra of carbon steel electrodes in simulated

corrosion fluids containing different concentrations of LS -PCE

R/ CPE,/

R/ CPE,/ R./

P gty (W en) " (Q-em?)  (pF-em™) " Qo)
0 6.740 58.48 0.910 0 10 850 1 875.000 0.340 0 1 010 -
1.428 6.852 34.41 0.912 2 96 900 12.570 0.542 0 227 300 96.3
5.714 6.883 33.99 0.897 5 156 900 11.830 0.381 8 302 800 97.4

11.428 3.317 19.43 0.243 9 346 700 2.776 0.913 4 639 600 98.8
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Fig. 4 Potentiodynamic polarization curve of carbon
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containing different concentrations of LS-PCE
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Table 2 Tafel polarization fitting parameters of carbon
steel electrode in simulated corrosion fluid containing

different concentrations of LS -PCE

B./ B./ Teon”

L) Ean/N ) (Vede)  (Aeem) T
0 -0.574 7.551 8.690 2.557x107° -
1.428 -0.462 8.522 4.881 1.829x1077  92.8
5.714 -0.482 8.349 4.109 1.312x1077  94.9

11.428 -0.455 9.816 3.178 6.516x10™%  97.5
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Table 3 Fitting parameters of AC impedance spectra of cement mortar electrodes in simulated

corrosion fluids containing different concentrations of LS -PCE

R/ CPE,/ R/ CPE,/

p/(g-L7") (Q-em?) (uF-em) n, (Q-cn?) (uFeem) n, R./(Q-cm?) g/ %
0 394.1 335.9 0.620 1 942.7 4 321 0.667 5 13 430 -
1.428 409.6 140.3 0.699 1 3 320.0 673 0.703 2 569 200 97.4
5.714 406.2 136.4 0.722 3 7 335.0 1178 0.834 5 1 455 000 99.0
11.428 232.6 145.5 0.665 9 13 550.0 935 0.905 0 5 561 000 99.7
X5 LS -PCE F7KJeRD I BN FEL M Tafel K1k %£4 LAERE LS-PCE BI/KRRY N
K TLHEATADL A 75 0 AR [ P bl 68 ol o, 0 25 B 30 3o 4 AL Tafel ALHLE S8

Table 4 Tafel polarization fitting parameters in cement mortar

=X (2) Ef% HE AH I 1) ISE%%Z K N, HH KAL) %%% ﬁﬁ ISR carbon steel electrodes with different concentrations of LS - PCE
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15 9096/ A, 2 WA 15 Bk P A 1 e kG B 5 5.714 ~0.844 14794 9348 2.384x1070  90.2
T LS-PCE B RAF A RRAN 5 i i il 11 7 11.428 ~0763  14.629 9232 1.517x10°°  93.8
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