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In situ synthesis of acrylic emulsion for improvement of
anti corrosion property on steel plate
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Abstract : The acrylic coating emulsions were prepared by the emulsion polymerization to
protect the surface of steel plate from the corrosion chemicals like acid, base and salt water.

MMA (methyl methacrylate), styrene,

BA(butyl

acrylate), and 2-HEMA(2-hydroxyethyl

methacrylate) were used as monomer. KPS(potassium persulfate) and SBS(sodium bisulfite) as
redox initiator and SDBS(sodium dodecylbenzene sulfonate) as emulsifier were used on the
emulsion polymerization reaction. The most stable in—situ coating was obtained when 10% of
MMA was added. Both particle size and quantity in emulsion were decreased as increasing

the mount of SDBS.

the most stable prepared coating emulsion with polyisocyanate

crosslinker showed very high anticorrosion properties on the coated steel layer to salt water,
whereas no significant improvement of anticorrosion property to acdic and basic condition it

showed.
Keywords * acrylic emulsion, steel, anticorrosion, in situ, polyisocyanate.
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(a) (b) (c)

Fig. 1. Photographs of acrylic emulsions with different monomer compositions;
(a) E-1, (b) E-2, (¢c) E-3, (d) E-4, and (e) E-5.
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Table 1. The polymerization conditions of acrylic emulsion*
Monomer Feed Ratio Particle in Emulsion
Sample No.
MMA Styrene BA HEMA Size Quantity

E-1 40 40 20 5 A ©

E-2 40 20 40 5 O A

E-3 20 40 40 5 x x

E-4 10 45 45 5 x x

E-5 10 70 20 5 A A

* Initiator and emulsifier is 1 mol%/monomer (H-O: 210 g)
Particle size ©: 1 mm over, O: 1705 mm, A: 0.570.1 mm, x: under 0.1 mm
Particle quantity ©: 30 EA over, O: 30710ea, A: 1075ea, x: under 5Sea
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Table 2. Average molecular weight and

dispersity of polyacrylates
Sample No. Mn Mw Dispersity

E-1 32834 82930 2.53
E-3 23056 | 66373 2.88
E-4 31298 | 81093 2.59
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Table 3. Emulsion polymerization with various amounts of emulsifier=

Monomer Feed Ratio emulsifier Particle in Emulsion
Sample No. . .
MMA | Styrene BA HEMA SDBS Size Quantity
E-6 40 20 40 5 1.39 O O
E-2 40 20 40 5 2.77 O A
E-7 40 20 40 5 5.55 x A

* Initiator and emulsifier is 1 mol%/monomer (H.O: 210 g)
Particle size ©: 1 mm over, O: 1705 mm, A: 0.570.1 mm, x: under 0.1 mm
Particle quantity ©: 30 EA over, O: 30710ea, A: 1075ea, x: under 5Sea
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(a) (b)
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Fig. 2. Photographs of acrylic emulsions with various amounts of emulsifier;

(a) E-6, (b) E-2, and (c) E-7.
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Fig. 3. FT-IR spectrum of E-4; (A) before

heat treatment, (B) after heat

treatment without crosslinker, and

(C) after heat treatment with
crosslinker.
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Table 4. Adhesion and glossiness of coating surfaces with different coating

emulsions after heat treatment

Property E-1 E-2 E-3 E-4 E-5
Adhesion(EA) 25/25 25/25 24/25 25/25 25/25
Glossness(60°) 110 115 105 116 117
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Fig. 5. Weight gains of E-4coated steel
plate after salt spray test; (a) drying at RT.,
(b) heat treatment without crosslinker at
2007C, and (c) heat treatment with crosslinker
at 200°C.

Fig. 4. Photographs of surfaces of coated steel plates after salt spray(fog)
test; (a) drying at RT., (b) heat treatment without crosslinker at 200C,
and (c) heat treatment with crosslinker at 200C.
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Fig.7. Weight gains of E-4 coated steel plate

after acid-resistance test ; (a) heat

treatment without crosslinker at 200T,
and (b) heat treatment with crosslinker
at 200°C.

Fig. 6. Photographs of surfaces of coated steel plates after acid-resistance test
; (a) steel plate, (b) heat treatment without crosslinker at 200C, and
(c) heat treatment with crosslinker at 200°C.

- 491 -



d

i=)

o
Ml o
ol > oy

=
o W
12

]
=

- = -
32

o ™
N
)

ot 3@ @ o
o &k
oh
924
tlo
> 8
N

fll

T
£l
4z
1z
o

T 1o oX

2 HUoae X
o f
a
i3
ox Hi
i,
o
lo m —fy rot

T

>

R

o
1>30_|>:‘
il o

@ zo
X (o o2
o r

oy &

ko

215

id
N K
o

AV

i

k0

>
N
N
-

E

ox

Fig. 7914 2W b $=8-AelA 9
Z7V ekl wel JlaA S Hrlske] =Y
(b)o] 7haAE H7bskA &2 AlH(a)d] ©
FA o] Ak Axpdow slwd

& ofmd Zube] akAo] oFzh FAEUTHE
3 Al

o
>
)

= >
ES

3-7 0128 o] eIl
by wurel WgrHe Hele]
10% NaOH 489l mes AHg &

TR AR s

743 A ste] Hwstel FAWMSE S48
o], Fig. 8 “EbhodTt.

Fig. 8 uebdl A3t o] Al7ke] ZJsto] uf
2 7F Al =eaue shusAle Hrb &
of #Aglol Wz Fafo] & dojupA] ekgk

A= obg Table 59 LEFH AT
ZbaAlE HrrekA @3 @A ERE A
We IS AHe AS ofad =
449l THFSF oAl Eo] RE =Y
Lo}, 7FuAel polyisocyanateE 3 7}a}
9e A BE ZH =92 B8k ©X
S SAZ AR A9 stuAE "orst
E-53® ZdoAgt FREHo 2 83Tk

b2

o

Jo
oo N K

O

Fig. 8. Photographs of surfaces of coated steel plates after alkaline-resistance
test; (a) no treatment (b) heat treatment without crosslinker at 200C,
and (c) heat treatment with crosslinker at 200C.
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Table 5. Chemical resistance of acrylic emulsion coated steel plate

Sample No. without crosslinker with crosslinker
solvent THF acetone THF acetone
E-1 soluble soluble non soluble non soluble
E-2 soluble soluble non soluble non soluble
E-3 soluble soluble non soluble non soluble
E-4 soluble soluble non soluble non soluble
E-5 soluble soluble non soluble partially soluble
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