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Abstract : Characteristics of polyaniline anti-corrosive coatings with various primer coating
resins(epoxy resin, urethane resin, and others) and top coating resins(epoxy and acrylic
urethane resins) were investigated through adhesion, acid resistance, alkaline resistance, water
resistance, and anti-corrosion tests. As a result, the anti-corrosive properties of the prepared
coatings using polyaniline varied with the types of primer and top coating resins. In this
condition, the properties of adhesion, chemical resistance, and water resistance were found to
be very satisfactory when using emeraldine base (EB) of polyaniline blended with
single-packaged urethane and acrylic urethane resins as the primer coatings, and using
acrylic urethane resin as the top coatings. Also, the anti-corrosive function of these
anti-corrosive coatings was well preserved for 1000 hr in the salt spray experiment.

Keywords : anti-corrosive coatings, polyaniline, coating resin, anti-corrosion.
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Table 1. Characteristics of Anti-Corrosive Coalings at Various I'rimer and Top Coating
Resins(PVI3, CAB, Acrvlic/Epoxy, Urethane!

Primer coating resin . PVB 7 CAB Acrylic )
Sample No. PT-1 T PT-2 PT-3 P-4 PT-5 PT-6
Aniline type ES EB ES EB ES | EB
. Epoxy 5A 3A 0A 0A 5A HA
Adhesion - - e B ICL 5 U o S
Urethane 5A 3A 3A 5A 0A 4A
Acid st Epoxy A O A O O (@)
cid resistance -
Urethane O © O © © ©)
Alkali ot Epoxy A © @) A A @)
aline resistance —~ -
Urethane O © @) O O O
Wal ot Epoxy @) O Pay A A @)
ater resistance = —
Urethane A O TN © O 1.9
Anti fon Lest Epoxy O O O G A O
nti-corrosion tes
) Urethane O O O Pay A x
©: excellent, O: good, A: normal, x: poor
A .
/ \\ / 5 \ 3 \
| ¢ \ : ¢
G ’;‘ 5 i b Y
/ ‘\ # ; !/
: | { \u » @ ”
i
¥4 - | 1
Urethane Epoxy Urethane Epoxy Urethane Epoxy
PT-1 PT-2 PT-3
X - - . f_‘ » . - o
X # LY o X, . "
} LN Pl ’}" », Ny \\ . y
. 3 4 N\ A X
8 ““ F p : X < N * !’ o \\
| ¢ | )
Urethane Epoxy Urethane Epoxy Urethane Epoxy
PT-4 PT-5 PT-6

Fig. 1. Corrosive experiments of salt spray at various primer and top coating
resins(PVDB, CAB, acrvlic/epoxy, urethane) for 300 hr.
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Epoxy Urethane Epoxy Urethane Epoxy Urethane

PT-1 PT-2

; i P - ‘
Urethane Epoxy Urethane Epoxy Epoxy Urethane
PT-4 PT-5 PT-6
Fig. 2. Corrosive experiments of salt spray at various primer and top coating

resins(PVE, CAB. acrvlic/epoxy, urethane) for 600 hr.
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Urethane Epoxy Urethane Epoxy Urethane Epoxy
PT-1 pT-2 PT-3

S

Urethane Epoxy Urethane Epoxy Urethane Epoxy
PT-4 PT-5 PT-6
Fig. 3. Corrosive experiments of salt spray al various primer and top coating

resins(PVDB, CADB, acrylic/epoxy, urethane) for 1000 hr.
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Table 2. Characteristics of Anti-Corrosive Coatings at Various Primer and Top Coating
Resins(Acrylic urethane, TPU, P-4900)

Primer coating resin Acrylic urethane TPU P-4900
Sample No. PT-7 | PT-8 PT-9 PT-10 PT-11
Aniline type ES EB ES EB -

. Epoxy 5A 5A 5A 5A DA
Adhesion Urethane 5A 5A 3A 5 | 5A
Acid resistance Epoxy © o © Y ©

Urethane © O O @) ©

Alkaline resistance Epoxy © © © © ©
Urethane © | o | © O ©

Water resistance Epoxy 0 - © 2 O
Urethane © O O O ©

. . Epoxy O O i O O O
Anti-corrosion test Urethane o o L o o 5

©: excellent, O: good, &: normal, x: poor
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Urethane Epoxy  Urethane Epoxy Urethane Epoxy
PT-7 PT-9

s

Uree Epoxy Urethane Epoxy
PT-10 PT-11

Fig. 4. Corrosive experiments of salt spray at various primer and top coating
resins(acrylic urethane, TPU, P-4900/epoxy, urethane) for 300 hr.

AR
Urethane Epoxy Epoxy Urethane Epoxy Urethane
PT-9

Epoxy Urethane 7 Epoxy Urthan
PT-10 PT-11

Fig. 3. Corrosive experiments of salt spray at various primer and top coating
resins(acrylic urethane, TPU, P-4900/epoxy, urethane) for 600 hr.
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Urethane Epoxy

Urethane Epoxy
PT-7

PT-9

iy

Urethane Epoxy Urethane Epoxy
PT-10 PT-11

Fig. 6. Corrosive experiments of salt spray at various primer and top coating
resins(acrylic urethane, TPU, 1°-4900/epoxy, urethane) for 1000 hr.

Tabhle 3. Characteristics of Anti-Corrosive Coatings with the Primer and the Top
Coating Resins(Epoxy, Epoxy ester, Epoxy zinc, Inorganic zinc)

Primer coating resin Epoxy Epoxy ester Epoxy zinc | Inorganic zinc
Sample No. PT-12 | PT-13 | PT-14 PT-15 PT-16
Aniline type EB ES EB - -
Adhesion Epoxy 5A 5A 5A 5A bA
Urethane 4A 5A 5A 4A 4A
Acid resistance Epoxy - 0 0 © =
Urethane 0 © © © ©
Alkaline resistance Epoxy 0 ) 0 © S
Urethane @] © @) @ Q
) Epoxy A ©; A A @]
Water resistance Urethane =~ ~ o o —1 o
Anti-corrosion test Epoxy . © © © ©
Urethane x 0 x (]

©: excellent, O: good, A normal, x. poor
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Urethane Epoxy Urethane
PT-12 PT-14

Epoxy Urethane Urethane Epoxy
} ) PT-15 . PT-16 ) )
Fig. 7. Corrosive experiments of salt spray at various primer and top coating resins

(epoxy, epoxy esler, epoxy zinc, inorganic zinc/epoxy, urethane) for 300 hr.

Epoxy Urethane Urethane 7 Uretﬁane
PT-12 PT-13 PT-14

Epoxy Urethane Urethane Epoxy
PT-15 PT-16
Fig. 8 Corrosive experiments of salt spray at various primer and (op coating resins
(epoxy. epoxy ester, epoxy zinc, inorganic zinc/epoxy, urethane) for 600 hr.
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