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Preparation of LDHs-BTA and Its Inhibition for Corrosion of Rebar
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Abstract: Benzotriazole modified hydrotalcite (LDHs-BTA) was prepared using the roasting-reduction method. The
corrosion resistance of LDHs-BTA to rebars was investigated using electrochemical impedance spectroscopy and
chloride adsorption test. The results show that LDHs-BTA can effectively improve the corrosion resistance of rebars
in simulated concrete pore solution. LDHs-BTA adsorbs CI™ through the ion exchange between BTA™ and Cl™ in
the interlayer. The adsorption follows the Langmuir adsorption model, and the maximum adsorption capacity is
308.41 mg/g. When addition of LDHs-BTA is 0.5% , the critical concentration of Cl~ for rebars corrosion increases
significantly from 0.02 mol/L to 0.10 mol/L.
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Fig. 9 Electrochemical impedance spectra of rebars in different SCPS at different chloride ion concentrations

K 2 A4k N7 0 25 230 r % (18] 10) % 345 1Y ETS
Bl E AT LA S B AE B B SR T, R A B 10(a)
FIT R SR B AT IS e RO IE R B, RN
B 7 9 T B T BB 1 R L BEL L Q Sy A A % 1 B Ak PR
FEEL 25, R, Ay 4 A 2% T 1) A Ak FL B, Qo B A /Y T

(a) Before the rupture of passivation film
510 4555 B AT R

Fig. 10 Equivalent circuit model
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Table 1 Electrochemical impedance spectroscopy fitting results of rebars in different SCPS at different chloride ion concentrations

No.  CI/(mol'L™)  R/@-em’) R/(Qem’)  R/Karemd)  R,./(-em?) i?fﬁg " iFX ifn/) "
0 49.100 409. 100 41.920 4.44 0.911 1.28 0.893

T, 0.01 39. 560 361. 000 40. 140 4.70 0.905 1.38 0. 881
0.02 24.500 1.272 1.693 7.63 0.904 6.27 0.834
0 46. 240 802. 200 1124.000 1.73 0.963 1.16 0.999
0.02 34.810 1 398. 000 1 340. 000 1.89 0.979 1.22 0.971
0.04 28.190 1 528. 000 1 456. 000 1.90 0.973 1.25 0.969

B 0.06 25. 080 1 838. 000 1619. 000 1.95 0.968 1.27 0.963
0.08 20. 850 2 157.000 1778.000 1.95 0.947 1.28 0. 989
0.10 19.670 2.394 4.126 5.75 0.944 79.90 0. 835

2 W AE IR BE b o 8 ol R g )
1:/_"*‘\{ “[31 321.
F2 WHERRELPHEHERGFIERE

Table 2 Criteria for determining the corrosion rate of

rebars in concrete *'??!

Rate of corrosion R,/(kQ- cm®)
Very high <26
High 26-52
Low/moderate 52-130
Passive =130

26 LRG0 . (1) T 4l b 98 Al 7E CL e
0.02 mol/L if f R,=1.272 kQ+cm?, /N T 26 kQ+cm?,
F TR O 2 TF 05 55 bl ph e mT LRI D T, 49 7
Py CL il 5 %24 0.02 mol/L.

(2) T, HMWATE CL WA 0.08 mol/L I i R,=
2 157 kQ-cm?, KT 130 kQ-cm?, 7 B 4% 5 475 &k T %l
e Br BE .24 CL e & 8% 2= 0.10 mol/L i, R,=
2.394 kQ-cm®, K F 26 kQ-cm”, 9 i Ab TR 3 55 iht
BB . B I 42 1 5 R — T SCPS TR 43 CL
B LDHs-BTA It W B, B I 7 3% W rh il 25 CL ik
B o — 5 & BTA 750 ¥ 2 11 8 i 80% 1) 81k
JRE, B v T B A A T R sk L B T LDHs-BTA X} CL
F14) TR BRF £ R A B %) it ok A PR, 24 SCPS H CL ik

) — 7 W B I 2 3 o H A 2 T 1 BT RO AL L I
B, SCPS 1 Cl vk B O & s T — M 514 A Al
B I S C VR B, Rdk C1 2 DAt A B2 1l 3K Ak 2
fik 380 4k HEAA DA 7 | K A A bR B ol DL B e
T, 75 SCPS iR N LDHs-BTA BE% & 35 32 =
A A I B CLU MR B, 5 R0CHE 28 4K A7 455 Tk
2.3.2 A A T AOULIE S5OV 5 B

B 11 Al AE & A 3.5% NaCl i) SCPS {2 il
24 hJ5 I SEM FIEDS & . i & 117 I, .
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Y57 0 3, 36 9] LDHs-BTA XF 59 5 47 1 2% 45 b
A
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Fig. 11 SEM-EDS image of rebars after soaking in different SCPS containing 3. 5% NaCl for 24 h
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Fig. 12 Mechanism diagram of LDHs-BTA for rust inhibition of rebars
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[ 0.760 nm ¥4 K & 1.510 nm, JZ 8] #5 # 0.280 nm 34
KZE1.030 nm.

(2)LDHs-BTA# &L JZ[E M BTA 5 Cl 2k
B A, LS B CLOfY e B, G B A
Langmuir W B AR | 8 i KW B 5 0 308.41 mg/g.
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(3)LDHs-BTA fig fi% £ F+ 84 /i &5 1k ) Il 5Ll 25
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