CORROSION SCIENCE AND TECHNOLOGY, Vol.8, No.5(2009), pp.197~202

= o =|| =2 o o= .
eHERlE=E MAS fIeh Acryl emulsion?]
HIADZIE 2
UNEE 28 9+
o & =B
orokr sty &7 Latu}
(2009 10¥ 64 A<, 2009 10€ 264 57, 2009 10€ 27 A=)

A Study on the Application to Anti-corrosive Film of Acryl Emulsion
for the Reducing of Environmental Pollutants

S.H. Lee

Department of Environmental Engineering, Anyang university
(Received October 6, 2009; Revised October 26, 2009; Accepted October 27, 2009)

The high toxicity of wax, oil, varnish and volatile corrosion inhibitor(VCI) corrosion inhibitors lead to an increasing
interest in using non-toxic alternatives such as anti-corrosive film. This study aims to investigate the possibility
to use acryl based anti-corrosive film as a substitution of toxic corrosion inhibitors. Acryl emulsions were polymerized
by several acryl monomers(acrylonitrile(AN), n-butyl acrylate(nBA), methylmethacrylatea(MMA) and glycycyl
methacrylate(GMA)), non-toxic corrosion inhibitor, crosslinking agents(diethylene glycol dimethacrylate(DEGDA))
and various additives in order to apply substrate of anti-corrosive film. Acryl emulsion for anti-corrosive film(AeACF)
as a substrate of corrosion inhibitor film has excellent removal characteristic at above 25 C. The crosslinked
by DEGDA in a range of above 4 wt% content anti-corrosive film can easily remove from the metal surface
by using hands because it kept a balance of cohesion and adhesion strength. Anti - corrosive performance of
AeACF is better than anti-corrosive oil by corrosion rate test, which was measured 54.3 mg/dm2 - day(MDD)
and 142.9 mg/dm2 - day, respectively. Anti-corrosive film consisting of acryl monomers and inorganic anti-corrosive
ingredients did not emit any toxic pollutants by gas chromatography. Thus it is estimated that acryl based anti-corrosion

film can substitute toxic corrosion inhibitors.
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Fig. 1. Flow diagram for preparing AeACF.

2.3 WNHLEo| JIMSY "It

A z¥ AeACFE casting WH o2 323k 50~200
m FAS zk= WEPEow Ax APseth olw
AeACFE 10~70 C M9lolA AdxAzom 25 W AF
T e AR AR S St I E
4o HAxNE Tkt HHEE AP A% Az
e Exd ks Erbeto R giglsd EolubA] b= %
Bl A FAxzAIR e Sl o dAEAES 5
Hol| F-2he]l WA ES £0 7 B uhEA] A7 g
4R Holols FEEE S

WA FS 71AA 5497 152 mm X 25 mm % 0.1
mm(F7) 2719 IES Axd e ARAIE7)
(DEC—G500KC, DAWHA) 2 459 QA LEE =
sk o v =A13 7] (TK-1000, KANON) & o]&
sto] &l AaEs St WEEe 3
548 AAFARARZE USM6700F, JEOL) 0. & W&
T 9] vt gl dokds ATt

82
S

0x

wd olr

N
N
X QF

fou ozt

=N}

7
| AA T 5 wt% ¥ AeACF]
00 mm 300 mmx*0.7 mm(F7) =712 ¥
A F502 3kl 99719 100~200 um F+
= 2= AeACFE =X Axste] 4I5S 48318
L] AA AR d7])Fe] Adielrt HAle
F2lo] 2 iy s sk WA e S s 9

o

oy off
rlo
0 =

2
fl

Il o o
re ox

S R ok

il

CORROSION SCIENCE AND TECHNOLOGY Vol.8, No.5, 2009



A STUDY ON THE APPLICATION TO ANTI-CORROSIVE FILM OF ACRYL EMULSION FOR THE REDUCING OF ENVIRONMENTAL POLLUTANTS

_O|_'4
2
S
@)
3

[¢]

N
1
B
K3
:(?1_/_4(
oft
>,

R AT v g

[e)
535 YAt o 2 HE A A3 ¥ solvent naphtha@®

e 271FAS) =5 AA F FAE S8k =%
ko] o§k B2 % (MDD, mg/dm?- day) & YJERf T
g JA NG pHE 2~7% WMSAA 1097e] A s
=7d38to] pHell W& = W 542 B8kt

25 3UN ESF 2M

Az Wgd o] FARSHA R AAYE Rl ¢
3lo] 7k~ 2 ekE 729 (HP5890 SERISE I, HEWLETT—
PACKARD) & &%= w 3y =4 245 A
ot U AAFS] W oil AlERF 2 ARellA] A3 AeACF
£ M7 X % 5A] 25 C, 50 €9 32857 W8t
o YBF7)Z personal air sampler (LFS—113,
SENSIDYNE) 2 2433l ow A5x7] 10uE TYAA
Table 13 28 x49 7fAg=2ntE T892 v w B8
F=g
3. d1t & nF
3.1 AeACF2| ZAZAIZH H UAE2|N £F

g Edo] F&EH B Axy o] WA W X
ulg] S el sly] HelA = 714l acryl emulsion®] 2
5 Ad¥Ao] Faslt) Fig. 19 o R Alx% AeACF

545 A7) Y8t Axes 2 AEFA0 uE

AZ2A T dAEld 574 A5 Fig. 2 £ Table 2
YERJSIEE AeACFS] =571 50~200 m=z HFAF
om, AXE 107, 25, 50C 9 70 C 2xxAst
AeACFY] & A a3t AZAE 54381501 o]
o 7} 224 5o dAeke)dS Frrskl Fig. 2
of vpebdl wie} o] WA EL] FAE SRS 3ol
Qs AIFEE dEE oM AR 750 T ol dd we
ST wE AZAIREe] zto]7t AL Gt gt
7} 200 iml -5 25 CTollA 9] AFAIZRS 200209 o
70 CUW 13807 AFXLET} oA, E AXAE F
73] Fo]Ti AS Btk Table 200 VA At
73 F7VA T 25 Coldel =elA Axst Hgd52] zh
H2 BF 0%S Ve ol B E vl 7
ol acrylsFA7F S %] 9kl F&5EH AEE glo]
Ao FEFhs g1 g Uk 28y 2= 10T
AN = AFAZAIZE oo E NZE siejets BEAE
o] meHgste] dAEte|7F HA ggtom WA F]
7 k&5 acryl AU S Yol =5t WA EF2
FEEC] A S

EN

o

N

2
In
2
|
o

—

=TS o

CORROSION SCIENCE AND TECHNOLOGY Vol.8, No.5, 2009

Table 1. Analytical conditions of the gas chromatography

Column HP-FFAP(50mx0.2mmx0.33 um)
Detector FID (Flame Ionized Detector)
N, : 30ml/min (Split Ratio 100:1)
Gas Flow H, : 30 ml/min
Air : 300l /min
Injector : 200C
Temperature Detector : 250C

Column : 35°C(6min), 957C (10min)
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Fig. 2. Drying time of the anti-corrsive film according to drying
temperature and film thickness.

Table 2. Exfoliation capacity of the anti-consive film according
to drying temperature and film thickness

Drying Film thickness(um)
Temp.(C) 50 100 150 200
10 40% 40% 30% 20%
25 0% 0% 0% 0%
50 0% 0% 0% 0%
70 0% 0% 0% 0%
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Fig. 5. Changes of MDD with content of crosslinking agent and
film thickness.
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Fig. 6. Changes of MDD with corrosion inhibitors.
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