v\ V3l (P o paalen Jlos) OF (oalay o jlack (8083 (cuiige 9 pole doliliad
eyl g3 CAL Oy (S gl Gl ge u O yol 93 oy ;9 g ZINC Acetate@ ZIF-8 cu ) gaols g3U i

§ Zinc Acetate@ ZIF-8 &) gasls gl 3

" AR BT ula yge MG st Jaranal Soul jaadih Ao

U"""JJQ L)'.’""“)‘.""‘::"L?|J$ u.:a..u.a bm‘.\ ‘..\‘\9.0 'alf.j u...uJ.lq.n P K d‘y @_ud—\e—ﬁ .\.4.:24‘)‘ u...uLl...‘:;)lS‘
CAA:\CA’;LLAb&i@\’:}#£Mb£ﬁ“d&j)&‘%ﬂ§uﬁ&d#&)@‘dﬁv

sosb pallraidal )d Jais slE3 wlge ale 5 psige suSiily il T

*

akbarinezhade@ripi.ir :J sicue saiews o3

L CAVELY) S-SR SRR Y 8 VR¥ 7 QYR PRI

S

ssbie ol (gl s oslinul S gl Sy ds g 3 ebiylsjl el Olge 4 g5l — JT O sla sl g o
35 4s obawsie SEM s BET TGA FTIR XRD (sla LT L odd i Jlistloe o o3 8 &y g0 ZIF-8 it ot
& sSEM (TGA BET (sla ;LT 51 6 18,1 b g o5 s ()18 ,LZIF-8 Sl i 0953 (69 bl 015 3L aals)
JLQ.;‘ ‘ksmfﬁj &&ﬁ 44 ou\;)‘J)lJ 63\>Z|F‘8 QJ;@L&\ L e A obu.:.w\ ICP J;JLYT )\ ou\;)‘))l: gf:‘f.u) ‘50‘5>u s
ik (a0 55T b aaiged (S3) s ol da iy (655 (Bamae S bl 5 63V sldos 4 by
b 05T ol 3 815 bl s (Sedae s PUIl OFf (6SCals gils O sasl 32 5D ¢ oo liondrg SII uilidel
Colo # Cid8 51y S 5y5b 4 (il oo 0l I35k (gal (4 5e5 45 S oy 3 Slas 35 5l S olasd s S
ﬂ‘jZA@ZIF-B/EP 4.;}‘;.;)3‘5*«* \JJ;‘J{EP 44}.&4 )JJL: JLE.:J Q}L&AJ‘J:L& ‘“\'.'.‘JJS(".'."\““ .\..p).ﬂ‘/b J}l}w‘).\ 6))4.]9}..9
5 Sk Lol 53 odiylnil 0595l 56 sl 3 S e Aol 1y ekiylsil I &S asb e e Sle ool AT L

R g R i

a..\.v')b)'l.!



VYl (Y- a0 g Jle) OF (g o jladd 1S53 asige g pole aelilisd | gy
i gy A Les O oS gl Gl g9 4u O 4ol 83 oy 2 9 ZINC Acetate@ ZIF-8 o) gaals g3l yidew

Synthesis of Zinc Acetate@ZIF-8 Nanocomposite
and Investigation of Its Properties for Making
Smart Anti-Corrosion Coating

A. Shafizadeh Esfandabadi !, E. Akbarinezhad 2* M. Aghaie-Khafri 3

IMSc in Materials Science and Engineering, Faculty of Materials Science and Engineering, K. N. Toosi
University of Technology (KNTU)

Z*Associante Professor, Coating Research Group, Research Institute of Petroleum Industry (RIPI)

3professor, Faculty of Materials Science and Engineering, K. N. Toosi University of Technology (KNTU)

“ Corresponding Author: akbarinezhade@ripi.ir
Submission: 2024, 09, 11 Acceptance: 2024, 12, 20

Abstract

The present study used a Metal-Organic Framework as an inhibitor carrier in epoxy anti-corrosion
coating. For this purpose, ZIF-8 was first synthesized, and then the synthesized structure was
characterized by XRD, FTIR, TGA, BET, and SEM analyses. Next, the Zinc Acetate inhibitor was
loaded into the ZIF-8 cavities. BET, TGA, and SEM analyses were used to confirm the loading, and
ICP analysis was used to investigate the inhibitor release pattern. Then, by adding ZIF-8 containing
inhibitor to the epoxy coating, applying the coating to steel sheets, and creating artificial scratches on
the coatings, the anti-corrosion properties of the samples were evaluated by electrochemical impedance
spectroscopy, potentiodynamic polarization, pull-off, and salt spray tests. The results of the
electrochemical spectroscopy test indicate the improvement of anti-corrosion performance in the
sample containing the inhibitor, so that after 6 hours of immersion in 3.5% sodium chloride solution,
the charge transfer resistance value in the EP sample is 999, and in the ZA@ZIF-8/EP sample is 4082
Qcm?, which confirms the inhibitor effect. Finally, the impact of adding the inhibitor on adhesion and
wettability properties was investigated.

Keywords: Metal-Organic Framework (MOF), Corrosion Resistance of Epoxy Coating,
Electrochemical Impedance Spectroscopy (EIS), Inhibitor Loading
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