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SV ET MBT W & MBT

B L T
i i D
CaAl ~MBT{ 15y ~LDH 1.75 1.54 0.20
CaAl -MBT{ yy5y ~LDH 3.26 2.80 0.46
CaAl -MBT; o4y —LDH 4.27 3.53 0.74
CaAl ~MBT o5, —LDH 8.26 5.73 2.53
CaAl -MBT ,, ~LDH 11.70 10. 40 1.30
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Table 2 Fitting parameters of EIS

. B A c./ Cy/ R,/ R./ R/ Z./
" d (mF-cm~2) (mF-cm~2) (Q-cm?) (Q-cm?) (Q-cm?) (Q-cm?)
1 2.886x107%  1.951 x107° 7426 1. 864 x 107 162 -
3 2.222x10°% 2,287 x107° 2237 5884 100 2.287 x10 73
6 2.464 x10°%  3.604 x10 3 1636 3659 77 3.604 x10 73
ZS Rz 9 3.006 x10% 4,658 x10 7 1342 2787 65 4.658 x10 73
11 3.070 x10°%  1.837 x10~’ 1170 2326 62 5.312x10 73
13 3.179 x107%  2.197 x10~7 986 1621 59 9.770 x 10 =3
1 8.049 x10°1 3,607 x107°  8.665 x 10° 5.188 x 107 258 -
3 1.504 x107°  8.418 x107°  1.612 x10° 1. 408 x 107 400 -
WIN 2% CaAl =MBTg g5y — 6 1.675x107%  8.317x107°  4.391 x10° 5.062 x 10° 386 -
LDH MR)Z2 9 1.731 x10™°  1.473x10°%  6.082 x10° 4.862 x10° 400 -
11 1.789 x107°  1.989x10°%  3.710 x10° 2.932 x 10° 400 -
13 1.754 x107°  6.791 x10~%  4.273 x10° 1.922 x 10° 400 -
- FORTCY BT
3 i ARG TRZE PRI — 2 5 1Y CaAl = MBT, 4, — LDH

(1) fdf FH L TOTE FK A L 6 & T CaAl -
NO, -LDH #8340 &, # MBT ™ 4 A LDH
JZEIf B4t NO, |, #il45 CaAl -MBT ™~ -LDH, H H
FEEN VA ubAIDEE TN

(2) MBT 135 A3 S 0 vk B2 R 0. 08 mol/L, ¥R 44,
WHIRIEE T CaAl =MBT, o, — LDH By AEGS I Ky
2% , 4 MBT (I e A 0. 08 mol/L B MBT f4 4
Faik,

(3) &M 2% CaAl -MBT, ,,, - LDH FIR 2 2030
2515 170 h J5 MR B AT ™ ORI, 7E 3. 5%
NaCl PR 13 d 5, & HIRZ M R, LN
1621 Q-cm?®, THMN 2% CaAl —=MBT 5 —LDH )34
20 R AR 1,922 x 10° Q- em®, 455 R I LRI
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Improvement of the corrosion resistance performance of waterborne
epoxy resin coatings by 2-mercaptobenzothiazole ( MBT)
intercalated Ca—Al layered double hydroxides

YAN JiaTong ZHAO JingMao *

(College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Ca— Al layered double hydroxides ( CaAl —MBT ™ —LDH) intercalated with 2-mercaptobenzothiazole
(MBT) have been prepared by an ion-exchange method and added to epoxy resin in an attempt to improve the cor-
rosion resistance of waterborne coatings. The CaAl —-MBT ™ —LDH was characterized by X-ray diffraction (XRD)
Fourier transform infrared spectroscopy ( FT—IR) and scanning electron microscopy (SEM). The results showed
that the corrosion inhibitor MBT was successfully intercalated into the LDH interlayer galleries, and CaAl -MBT ™ —
LDH had a hexagonal-like platelet morphology. The corrosion resistance of epoxy resin coatings with a certain a-
mount of CaAl —-MBT ~ —LDH powder was evaluated by salt spray tests and immersion tests. The results showed that
when the amount of CaAl -MBT ~ -LDH ( CaAl -MBT, ,,,, —LDH) prepared with 0. 08 mol/L. MBT in epoxy resin
was 2% (mass fraction) , the coating showed no significant corrosion after 170 h of salt spray testing. After immer-
sion in 3. 5% (mass fraction) NaCl solution for 13 d, the interfacial charge transfer resistance R, of the epoxy coat-
ing with 2% CaAl —=MBT; s, —LDH remained as high as 1. 922 x 10° Q-cm”, while that of the pure epoxy coating
was only 1. 621 x 10° Q-cem’. The above results show that the addition of a certain amount of CaAl —-MBT ~ —~LDH
powder to epoxy resin can help to improve the corrosion resistance of waterborne coatings.

Key words: waterborne epoxy resin; Ca—Al layered double hydroxides; 2-mercaptobenzothiazole ( MBT) ; corro-

sion resistance
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