FmFEAR A9 HE 1o
- 260 - SURFACE TECHNOLOGY 2020 4 10 A

BRFRWNEFEEER R BEKRE
&R HEEHE

L
i_EﬁHﬁ' éﬁﬁs mIEF-‘ g—/.l\/u\s S(IJHJ'%ES[IZ
CIAT WwESHRTRES, 17 I 214122)

 E: B8 @R ERRGTXERSMEETINREERKBEHRE (TC) LM, RELSE
MHRF BT EN, E2kEBHNRANE, VOLREEREGBME, ik AFTARHR TR T
&5 (DMAEMA ), N-Z VA AMBkE (NMA ), A &A% Z T8 (HEMA ), &% 8 FF8 (EHA) A%
THr (St) HRAE, #l&MAME KR, RERE T —w FAZAR, HI&FB RN/ BN RE LM,
FH AN LR Bk, B3 v RRELSBERBRERE, SR WALFMNREREN, SBHLE
(CNTs ) #97chme A R B 4k (TANL) 69 0.5 458F, oMM e sEhiit, % pH>4 B, TANI &1L
FEMHEK, M TCREBRF— T BT EE, BTRIMEBA RN, MELESMA AW S, W
RINRAE, SR mBAMIERTENY 3%, SR E, MALHZRLEN, LAMRMEE ARG 3%
BYPTAR R BB B Re k. 256 &0 SLAMATE T8 pH 4 TR B ERAZL REE, B b ikik
e, RBIT AHGG B, PTFeR BT T &

KER: AW RK;, mARE; Bikkd; BRERER; LR E

FESZES: TQ630.7 XEIFRIE: A XEHES: 1001-3660(2020)10-0260-08

DOI: 10.16490/j.cnki.issn.1001-3660.2020.10.030

Preparation and Property of Hybrid Electrophoretic
Coating with Redox Activity

ZHAO Ming-xin, JI Lei, WEI Wei, LI Xiao-jie, LIU Xiao-ya

(School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122, China)

ABSTRACT: The work aims to introduce tetraaniline/carbon nanotubes composites (TC) into the polymer coating to form a
passive layer on the surface of the metal by virtue of electrochemical activity of the composite material to improve the corrosion
resistance of the coating. A cathodic electrophoretic coating was prepared from 2-(dimethylamino) ethyl methacrylate (DMAEMA),
N-(hydroxymethyl) acrylamide (NMA), 2-hydroxyethyl methacrylate (HEMA), 2-ethylhexyl acrylate (EHA), and styrene (St).

Tetraaniline/carbon nanotubes composites (TC) was prepared by m— interactions, and introduced into the above cathodic
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electrophoretic coating, which was prepared on the metal surface by electrodeposition. The electrochemical test results indicated

that the electrochemical activity of the composite was optimal when the amount of carbon nanotubes added was 50% of the

aniline tetramer. The electrochemical activity of TANI disappeared when pH>4, while TC still maintained some electrochemical

activity. And optical micrographs showed that as the amount of composite added increased, the phenomenon of agglomeration

was obvious. The dispersibility of TC in the resin matrix was the best when the mass ratio of TC was 3wt%. The polarization

curves also showed that the anticorrosion of the coating was optimal when the mass ratio of TC was 3wt%. The prepared

composites have redox activity at a wide pH. Adding it to the electrophoretic coating improves the corrosion resistance of the

coating and the resulting coating was smooth and flat.

KEY WORDS: tetraaniline; carbon nanotube; electrophoretic coating; redox activity; composite coating
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Fig.2 "H NMR spectrum (a) and MS/MS spectra (b) of TANI
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Fig.3 XRD patterns of CNTs, TANI, and TC
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Fig.5 CV curves of TANI and TC in different pH conditions
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Fig.6 Optical micrographs of hybrid electrodeposition coatings filled with different proportions of TCy s
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Tab.1 Influence of different deposition voltages
(deposition time is 1 min) on the appearance of the film

Deposition

voltage/V 30 50 70 100 150

Appearance Pinhole Pinhole Smooth Smooth Orange peel

Color Grey Black Black Black Black
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Tab.2 J . and E.,.. of EDP coating with different fillers

Sample Ecor/mV Jeor/(MA-cm?)
Bare -978.68 1.6795x107*
P —650.22 4.0824x10°°
P-T -622.13 1.3922x10°°
P-C —616.98 5.2742x1077
P-TC -236.19 7.1664x10°°

R3 ZRREEXMRENXER

Tab.3 Test result of basic film properties

Project Conclusion
Appearance Smooth
Thickness/um 20
Hardness =4H
Adhesion 0

Water resistance (72 h)
Acid resistance (8~24 h)
Alkali resistance (=24 h)

No frothy, No fall off, No rust
Average

Excellent
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