-

View metadata, citation and similar papers at core.ac.uk brought to you by ;{ CORE

provided by Xiamen University Institutional Repository

ZRRIY: 10384 A =) BRI
¥ 5. 20720131150055 uDC

BN AY

{7 S O VA &

REXRRE ARG E hBEIFIrY &l &
ExRSEREMEWR

Preparation of PANI Composite Anti-corrosion Agents and

Performance Study of Epoxy Coatings

Wt BAE

AL RFT HAK
T & M BYTRELEHE

# XA A B 2016 + A

it S I 2016 % /1

FA2I2T B - 2016 + A
B =L
wooom A


https://core.ac.uk/display/84987361?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




B TRFFMIL R4 =RE

ARNELZ AR SRR NAETINIE T T, BAL 58 AT TERCR -
ANER GRS AN NS L R TURCR, B
DL =07 U AR, AR SR RIEAT (T TR AR UL RS

HIIE GAATIDo

T, LR SO ( ) Rl
(41 KW FURER, REG ( ) W (4D & haise
KB, £ ( ) SRS ETER. GEERL BFES

YIRS PR PR 2 0 DT N BUSESS A PR, RA LI B AR, ]
CAAEREA = 1 )

FIAN (3542):
£ A H






B IXFEFAIR I EEUE R F A

AN F R TR AR (h Ao N RIS E 2 AL 260 AT St 7M%)
FE R B AN 22218 00, JF 1R 28 BB 1 el g e MU IR 22 2 Ar
W CRFRARF R E RO,  FRVF AR SO [ TR R Je
LA FER A I A Pl o AR N TR ST TR SR A N1 ST 4 [ T
it S 57 Vo S S BT B R AT A R S g S AR S b AR
G AR, RASZEN 4B el 2w r sUE B R A 008 3.

AR SR T

( ) LT TRARE R = ¥ A% E IR AR
¥ ¥ H  H#EE, WEREN LR

( ) 2. AR, GEH R

CEAE A LANAE ST “ v 7 BUE BN A E . RE A
N O E [ TRARE R R e A AR 0, REE TR ARE
R A& E AR SN AT AR S B R AHE 1, BRA

Hi 8
NI, BIEH Fd R

FIAN (3542):
£ A H






RS

i3

B B TR B AR TUE LI, 22 NI A 7= R AR T 7 SRR K 43 2% o
TR B R 15 7 47 4 8 - o B o TR S TR Dt R it b, x
G JE AT S R R R e B . BRI VR — o TERT R IRELIUE, R
INT SR v BhFRI AR (Epoxy) Jkifkl— B2 RS, T2 NHT
B S R N R R S B PR e o BEE BRI AN R
B FEIREIE T T N E Y B E SR IENNIE A s, BRI mIIR 55 oL ER
WEEA A, B H AT SR E N AN 2 RERIRRE (Polyaniline, PAND B
IR =ANE B, FEEE LR AR DhEeA . TERE . (RIS INSE T IRIA .
HI T PANI AN . A&, LA, AR m B SRR E RS, RIS
FHEBHTHRM. RN GER B PANI 5HAAHL. THUA R E A 5 PANI
SEMEL VBN PANI EE B BRI AT IR, ik Bik— R0 ). AR SCHE
AT AN TAERIEEAL b, SRR KA HIE N L (OMMT). 28R F &
P ERAR K H s (PGMAD ROk A A S IG 4K Tr (GNPs) 437l 5 PANI 34T
SEF3 =8 PANI ZE5MEL B =8 S AIREIT 4G, H% PANI-
WREEBIERE . [FR, S0 PANI B A MR % 77208 1583 & PANI B
WORME R AR A TAE QT

(1) FHIKIAEESNE OMMT, FIH /K& EEKBIR (SSA) 4055 2hik
(HCD Ffiils (H2S0a) #%— & LI BB NIR A BRAE AR (An) REHB
2, 4% L SRR B A PANI MMT E &40, 78 160 CIN 43 Btk 52 i
LJZHEER K, 5 4.88nm; SSA/HCI J SSA/H SO IR AR H 38 I BE /R L 43 i)
4 2.5:10 #13.5:10 I, HEEMEHIHFRE K.

(2) T 4y HCR A A0 AL B - 28 A 2 4 Sl il % T PGMA Tk K
PGMA@PANI S & ER . B 6 R C Lt el (PVP) WINE. GMA K
JEFEH] T PGMA YRR A A3 M o JE I VAT IE GRS . 45+ /s btk =
H R IR0 5 (CTAB) 5 An )i & L An 5 PGMA 1)) & L 4%l T PGMA@PANI

BEWIERIESH . £ GMA WKJE 4 0.10 g/mL, PVP #INE N GMA ) 10 wt%,
|



RS

CTAB i~ An 1) 50 wt%. An A PGMA 1] 30 wt% -8 I 1E JREEHI 5614 T
MR GREBAER TSR, PREGRE, RITBELSEE PANI KL
[t PGMA@PANI & & k.

(3) A GNPs 5 PANI JERE G AR AT KIS s PANI B33, HE S
PRI FL S 27 v AR ST ) 6 1 LA B 2R A AR . @I TR HE GNPs 5 An 1)
Jit B L AT 4% ] PANI/GNPs 5 &M RHE L 336 7072 28 . 7E SSAIHCI R & 15 = 4
1, GNPs 5 An HE LA 101 B OBAREIEL, 78 SSA/H2SO. i & IR 15 7%
&, GNPs 5 An [F/fi &Ly 0.8:1 B At}

(4) FHrid = PANI & & B & th B & 48 PANI 7373015 XH 42801 5 B
FMRIRZ, VRIS TSP B B R N LL . PANI-FR SR 2 B A
ORFE T IRERIHLIVERE, PANUMMT-34. PGMA@PANI-FRAE I IR E IHL I
B U RS A T B, PANI/GNPS U JZ B A i A, Bl 58 e v o DU 35 (9 2055
EhK M R R JF AR A AN AR FE AR T, Forb, S SRS RI SRR (it 6 55 B 1) ¢
K452 816 h (34 KD 1312 h (13 KD, Rl XUAKI AR S K P 5 7K BF (]
539 1680 h (70 K) Al 648 h (27 K.

R KA, Bameh Btk BiEie



Abstract

Abstract

The corrosion of metals is a common phenomenon in nature, which can bring huge
losses to production and life of human beings, so it is necessary to take effective
measures to metal corrosion protection. Spraying anti-corrosive coatings is one of the
most direct and effective way in all kinds of metal anti-corrosion methods. In the field
of anti-corrosion coating, epoxy coatings adding various anti-corrosion agents had
always been the most commonly used, which are widely used in ali kinds of severely
corrosive environment. With the progress of technology and industrial innovation, anti-
corrosive coatings had experienced variety three stages from containing heavy metals
such as Pb, Zn as antirust components, to use the inorganic salts such as BBO, to arose
widespread attention at home and abroad of the polyaniline anti-corrosive coatings, and
gradually to the environmental protected, functional, high performance and low adding
direction. Due to insoluble, cannot be melted, high costing and difficult to be processed,
polyaniline is difficult to compatible with epoxy and not suitable for directly adding.
The researchers suggest to prepare the polyaniline composites with polyaniline and
other organic or inorganic materials which served as anti-corrosive agent and can solve
those problems. On the basis of previous work, this paper puts forward three kinds of
polyaniline composites which prepared by hydrothermal modified organic
montmorillonite, PGMA monodisperse microspheres and graphene nanosheets,
respectively. And then adding these three polyaniline composites into polyaniline-
epoxy mixture to prepare the final anti-corrosion coatings. In the same time, realizing
the perfection of polyaniline composite material preparation methodology and
upgrading the performance of polyaniline anti-corrosive coatings. The main
achievements of this paper are shown as follows.

(1) Organic montmorillonite was modified by hydrothermal method. SSA, HCI
and H.SOq in different formulations as mix acid can be added with aniline to prepare

exfoliated PANI/modified MMT composites with high conductivity. At 160 ‘C the
i
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maximum inter-layer space of hydrothermal modified montmorillonite (4.88 nm) was
obtained. The composites with the highest conductivity were obtained by the mole ratio
of SSA/HCI and SSA/H2SO4 were 2.5:10 and 3.5:10, respectively.

(2) PGMA microspheres and PGMA@PANI composite microspheres were
prepared by dispersion polymerization and in-situ adsorption polymerization,
respectively. Particle size and dispersion of PGMA microspheres were controlied by
the PVP content and concentration of GMA. The morphology of PGMA@PANI
composite microspheres can be controlled by adding n-pentanol and changing the
proportion of An/PGMA as well as CTAB/An. PGMA @ PANI composite
microspheres coated with PANI nanowires were obtained under the condition as
follows: 0.10 g/mL GMA, 10 wt% PVP, 50 wt% CTAB and 30wt% An.

(3) PANI/GNPs composites, which prepared by adding GNPs, can significantly
improve the conductivity of PANI, and its conductivity is much higher than the other
two composites mentioned above. The conductivity and yield of PANI/GNPs
composites can be controlled by regulating the mass ratio of GNPs/An. To preparing
the best PANI/GNPs composites, in the SSA/HCI mix acid doping system, the best
weight ratio is 1:1, while in the SSA/H>SO4 mix acid doping system, the mass ratio is
0.8:1.

Testing coatings were prepared by compositeing PANI composite anti-corrosion
agents with epoxy coating (XH 42801), the best content of those agents was discussed
and summarized. The mechanical performance of PANI/MMT-epoxy coatings and
PGMA@PANI-epoxy coatings is slightly lower than epoxy coating, the PANI/GNPs-
epoxy coatings show the best mechanical performance among those mentioned above.
In terms of the anti-corrosion performance, the longest salt spray resistance time of
cross testing plates/no cross testing plates is 312 h (13 days) and 816 h (34 days),
respectively. The longest salt water resistance time of cross testing plates/no cross

testing plates is 1680 h (70 days) and 768 h (32 days), respectively.

Keywords: polyaniline; composite; anti-corrosion agents; anti-corrosion coating
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