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Preparation of PUF/PANI-CO double-walled microcapsules and anticorrosion
per formance of modified water bor ne epoxy coating
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Abstract: PUF/PANI-CO double-walled microcapsules were prepared by in-situ polymerization and
physical deposition using castor oil (CO) as core material, urea-formaldehyde resin (PUF) and polyaniline
(PANI) as wall materials, characterized by FTIR, XRD and SEM, and then added to waterborne epoxy
coating (WEC) for the synthesis of PUF/PANI-CO/WEC composite coating. The corrosion behavior of
PUF/PANI-CO/WEC composite coating was analyzed by electrochemical impedance spectroscopy (EIS)
and salt spray test. The results showed that PUF/PANI-CO were a double-walled microcapsule with a dense
outer wall formed by cross-deposition of PANI on the inner wall of PUF with CO as core material, with a
particle size of 3~4 pm. After soaking PUF/PANI-CO/WEC in 3.5% (mass fraction) NaCl solution for 30 d,
the low-frequency impedance of the coating was 7.600x10° Q-cm’, while the adhesion between
PUF/PANI-CO/WEC and metal matrix was 15.64 MPa. The corrosion resistance of PUF/PANI-CO/WEC
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was attributed to three aspects: PANI/PUF-CO had good dispersion and stability, which could effectively
improve the barrier property of water-borne epoxy coating; The core material released when the wall

material breaks could fill the defects in the coating, thus blocking the transmission path of the corrosive

medium. PANI could improve the stability of microcapsules and promote the formation of passivation film

on the surface of metal matrix, delay the infiltration of corrosive media, and thus play a good role in

protecting the matrix.

Key words. metal corrosion; waterborne epoxy resin; polyaniline; microcapsules; electrochemical

impedance spectroscopy; functional materials
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Fig. 1 FTIR spectra of PUF-CO and PUF/PANI-CO
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Fig. 2 XRD patterns of PUF-CO and PUF/PANI-CO
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Fig. 4 Variation of corrosion potential of three coatings
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Fig. 5 Nyquist diagrams of three coatings at different soaking time

R O N B B | By =3 U B T S B e T e
TR, RHE MBS RO LB ERARIZNEE,
U2 BH PR AR B AR 55 . LA, WEC 3R 15 d
Ja LT 2 AR (K] Sb), BB WEC IR)Z T
FSRC L Z B EE . EMMEARZET, PUF/
PANI-CO/WEC %4 HA f K FHHTIN, $iB] PUF/
PANI-CO 1] DL 48 R iR 2 0BT S HERE, X 5HRK
JHig 1 B 1) L DA R ORURE R e 208 P e e 1R 2 DDA 5

El 6 24 3 iR ZAE i 4350 3.5%1) NaCl 7K
TR PR AR ] B Bode &, % 18 3] £ K491 2 B
P ( Zf0.01Hz ) H TP U 2 X S AR ) 7 4

fig, F2%0H T X T Bode B (&l 6a, c. e flg)
() Zro.oim, (P DIEL 6 FIZE 2 AT LU Y, =R )
(0~15d B} ), IrfARIZI Zeo oin, HAS ST T FE,
RiE25d J5, BaTRE. i, WECH Zeoom,
{E T REECH I B, 78 Bode B FRIRAH X 8l gt 11 BR 2R 2
ASIFE R (B 6d), X5 H Nyquist EIZ5R—2
(1 5b). i, Bode [ H w45 DX 3 Y s ] 6 H00x
N URJZ R B ZY , SO 2 Bt ol vk s Ik
BT DX 3k P S T) RS 000 X T 4 I - TR )2 [B) Y F e
e B r BHLRI OUSUFEL S22 FELZS S W S T Ah O A Y S ol

SO

a 9‘ |
\ ; |
z 8 € 3
) | | = |
g7 3 |
=6 = |
w5 "
iz\* ; _g - PUF/PANI-CO/WEC
-1 <
ol
ASE &
é*&n/&ez &
<) 4

c 9w ...... '
= 8| |
57 | |
¢ 6 ' | | |
S | T 20 f
§D 5 | 10:“ 4 PUF-CO/WEC L

4 PUF/PANI-CO/WEC % | 02\? UEPANICOMWEC

20 S

0 = 1 0 :
/oé’opl 2 IO&O( 2 .
5



© 2176 ¢

A% 4m 4 T FINE CHEMICALS

41 4%

log[|Z/(Q-cm®)]

g
7
6
5
4

\PUF/PANI-CO/WEC 9

0q
s .

logll Z)/(Q-cm?)]

N (V) [=)) =

_2“ PUF/PANI-CO/WEC %
-1 =

—FARLAIC)

50|

0 \_ PUF/PANI-CO/WEC
-1 IS .
0

£ X
oé}&"@ 2 3 &Y
L) o4

a, b—0d; ¢, d—15d; e. f—25d; g. h—30d
Kl 6 3 FiREAEARRHEE T B Bode K

Fig. 6 Bode diagrams of three coatings at different soaking time
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