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Abstract : Three coating formulations were fabricated by incorporating different percentages of MIO (micaceous iron oxide )
(1, 2,  and wt%) with ball-milled nanocrystalline Al (2 wt%) particles,  which was optimized earlier.  These coatings were
characterized by means of different methods, namely, SEM, TGA, pendulum hardness, scratch test, and nano-indentation. The
EIS measurements were carried out to report the effect of adding MIO powder in fabricated coatings on their corrosion
behavior in 3.5 wt% NaCl solutions. In order to report the effect of immersion time on the corrosion and degradation of the
prepared coatings, the EIS data were also acquired after various exposure periods of time, i.e., 1 h, 7 d, 14 d, 21 d, and 30 d in
the test chloride solution. It has been found that the obtained EIS data for the fabricated coatings proved that the presence of
2% MIO provided the highest corrosion resistance amongst all coatings and that effect was recorded after all immersion
periods of time. But, the MIO-incorporated coatings have less corrosion resistance than Al based epoxy coatings. It was also
shown that with prolonged immersion, the resistance to corrosion declined after 7d, then with a longer period of immersion,
i.e. 14 d, 21 d, and 30 d increases the resistance to corrosion by forming oxide products on the coatings surface. The results
obtained from both mechanical and electrochemical testing confirmed that the fabricated coating with 2 wt% Al exhibited
better hardness and higher resistance to corrosion as compared to coatings with 1 wt% Al and 3 wt% Al.
Keywords : epoxy coatings, nanomaterials, corrosion resistance, EIS, nanoindentation
Conference Title : ICCEST 2024 : International Conference on Corrosion Engineering, Science and Technology
Conference Location : Vienna, Austria
Conference Dates : June 20-21, 2024

World Academy of Science, Engineering and Technology
International Journal of Chemical and Materials Engineering

Vol:18, No:06, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
he

m
ic

al
 a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:1

8,
 N

o:
06

, 2
02

4 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

83
31

7.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(06) 2024 1

https://publications.waset.org/abstracts/183317.pdf

